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ABSTRACT 

The purpose of this hearing was to provide insight 
into the role of the Federal Government in supporting the development 
and implementation of the educational technology structure that is 
needed by elementary and secondary schools. It is argued that what is 
needed is a broad-based policy agreement about the role that 
educational technology can play in enhancing student achievement and 
curriculum development, changing the face cf instruct :;.on in the 
classroom, and addressing the challenges of education in the 905. A 
brief opening statement by Jeff Bingaman, Chairman of the 
Subcommittee on Technology and National Security, is followed by 
statements and, in some cases, submissions for the record, by the 
following witnesses: (1) Shelly Weinstein, President EDSAT Institute; 
(2) Jack D. Foster, Cabinet Secretary for Education and the 
Humanities, Kentucky (statement and report, "Analysis of a Proposal 
for an Education Satellite") ? (3) Donald Ledwig, Corporation for 
Public Broadcasting (statement and report, "1991 Study of School Uses 
of Television Video")? (4) Henry J. Cauthen, America's Public 
Television Stations and South Carolina Educational Television 
Network? (5) Dennis E. Gooler, North Central Regional Educational 
Laboratory? (6) Daniel Schultz, Michigan Department of Education 
(statement and article, ♦'An Inquiry-Centered Classroom of the 
Future")? (7) Cecilia Lenk, Massachusetts Corporation for Educational 
Telecommunications (statement and report "Reach for the Stars")? (8) 
Sally M. Johnstone, Western Cooperative for Educational 
Telecommunications (statement and article, "Research on 
Telecommunicated Learning: Past, Present and Future")? (9) Gregory J. 
Liptak, Mind Extension University? and (10) Gary N. Vance, Satellite 
Educational Resources Consortium (SERC) on Technology in the 
Classroom. An opening statement by Strom Thurmond, member of the 
Subcommittee on Education, Arts, ano Humanities, is also included, 
(DB) 
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EDUCATIONAL TECHNOLOGY IN THE CLASSROOM 



THURSDAY, OCTOBER 31, 1991 

CdNGRESS OF THE UNTTBD STATOS. 
SUBCOMMTITEE ON TEOINOLOGY AND NATIONAL SkURTTY 

OF THE Joint Economic CoMMrrreE 

AND 

SuBcoMwrrreE on Education. Arts and Humantitbs 
OF THE Senate Commtitee on Labor and Human Resources 

Wasfmgton, DC. 

The SubcommiUecs met, jHiisuant to notice, at 9:00 a.m.. in room 
StM30, Kiksen Senate Office Building, Honorable Jeff Bingaman 
(diaiiman of the Subcommittee on Technology and National Sccunty) 
piesiding. 

Present- S^natore Bingaman, Simrai, and Thumiond; and Representa- 
tive Fish. . , „ 
Also present: Stephen Baldwin, Ray Ramir^ and Jason Hendler. 

piofcs^onal staff member. 

OPEKUNG STA-mUENT OF SEIMTOR BINGAMAN, 
CHAIRMAN 

Senator Bingaman. ^Tiy dcm't we go ahead and get started. We have 
tots of witnesses three exccUent panels today. Let me go througli a 
veiy siiort opening statement first. . 

We had a first hearing on this issue— the i^e of education, technolo- 
gy in education, and the rapid ctevelopments that have occuired since the 
60fe There exists now a vast anay of educational courses, services, and 
programs for teachers in schools, the tools to profoundly clmige the 
classroom, interactive video, satellite links, telecommunicaticms araJ 
hypertext These have all been developed at a fiirious pace in recent ycare. 

What we lack is a clear vision for how this is to be used m the 
classroom, the potential to ctonge how teachcre teach, how students learn, 
how courees are stractured, and what is the best way to use ti« technolo- 
gy in our schools. , . J ^ 

We need a broad-based policy agreemrai about the role thai education- 
al technology can play in enhancing student achievement and cuniculum 
development, and changing the face of instruction in our classn»ms, and 
in addressing the challenges of education in the 90s. 
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Oiur sdiools vary dramaiically in their needs, aral a national n^vraric 
of educational resources needs to be aHe to bring previously unavailal^ 
instnicti(Hi to isolated niral schools and stales, »ich as New Mexico where 
1 hale fiom, and also it needs to be availaUe to hdp te&ch baMC skills in 
intercity i^rhods, mdi as in New Yofk Oty. 

How will wc balance the widely different needs of our students with 
the desire to have a unified national efibit? One of the fundamental 
queaions regarding educational technology in the classroom is what 
options are av^laUe to go this last mile between satellite and school 
rocxn, to detcnnine what the minimum hardware is that a class would 
need to take advantage of what is cumently availatdc in telecommunica- 
tions. 

Mo^ distance educ^ticm systems availal^c to school di^cLs today arc 
satellite based. Cable and iclc^ionc companies, however, arc now wiring 
schools with cable and fiber optic lines. In th& near future, classrooms 
will be linked to each other by a wide range of teleajmmunications 
nctwoiks. 

The ixiipose of this hearing is to provide some insight into the role of 
the Federal Government in supponing the dcvclc^enl ami implancnta- 
tion of the educational technology stmcture that the schools need and 
students deserve. 

I think American educaioR today arc using the tcchnologirg, but wc 
need experts in the field, such as ttose w1m> will testify today to describe 
the best way wc can use that technology to reach tlx iK»ds of our 
studertts. 

I look forward to tearing from each of you. We have some excellent 
testimony that I have had a chance to look through briefly. We have three 
excellent pare;ls. 

Why don't wc go ahead and start. If the first panel could come 
forward. The first panel is focused on satellite insiniction primarily; 
Shelly Weinstcin and Jack Foster with EDSAT; I>onaId Lcdwig, President 
of the Corporation for Public Broadcasting; and Howard Miller with 
South Carolina Educational Telcvisioa 

I have that wrong, Mr. Miller, tell mc. 

Mr. MiLmi. I'm Senior Vice President at PBS. 

Senator Bingaman. Yes. That's what I thought 1 don't know why we 
have that wrong Iwrc. 

Why don't wc start with the EDSAT discussioa Let mc ask each of 
the witnesses if you would take say up to 10 minutes aiKl summarize the 
basic points you want to make. Obviously, we will indude the full 
statements in the record. You don't need to read through your statements. 
That will allow mc some time to ask sc»ne questions. So, why don't we 
go ahead. 

How do you wi^ to pn>cced? Ms. Wdn^ein. 
Ms. Whnstein. I'll begin, Senator, and wc would like to divide our 
presentation between Dr. Foster and me. 
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EDSATINSTnUre 

M& WsiNSTEiN. I wcnild like to say good iiK>inii^ mA thaik you for 
the q^xHtunity to discuss educali<Hial technology in tlie classiDom. We 
also would like to be sue that our written tessimfmy is submitied for the 

rec(»d. ^ „ 

As you have indicted, my name is Shelly Wemsteui, and I m 
Ptesidett of the EDSAT Institute; Jack is the Seoi^ for 

Education and die Humadt^ for 0ie 0c8mn(Hiweallh of Kottucky, and 
as a it^aesemative for the Governor, is a member of our Advismy Boaid. 
Dr. Rister has be^ intimatdy involved fipom Hts begimiii^ of this projea 
and has woriced dosdy in the le»iei^p for it 

The EDSAT IhMitute is a noiqKofit education and leseaidi organiza- 
tion that was fomied in 1988 and is primarily concerned with what this 
Nation maSL db to encourage anl imiNOTO aco^ to aid utiUzaticni of 
telecommunications for teaching and learning. 

We would like to begin with what think is an imponam elemott 
in your qu^ to im|»ove American ediK:ation thiougfa grater ami bener 
use of t^dindogy. ymm is to build an iiuegraied mtticmwide 
telecommunications system, a iransparem highway that mxm^sses land 
and space over which teaching and educatiraial resources can be delivered 
and shared with schools, colleges, universities, and libraries. 

Our vision is to wire together our classrowns nationwide and 
ultimately, internationally through a single dedicated teleccMnmunications 
syslon that can be KX^Kd simultane^isly tluou^ a telq^ne iretm- 
mcnl, a computer, a fax, a video camera ami/or a televisicm set 

It would be wondcfful if eveiy school could simply pay a single 
monthly ^rvice fee and have unlimited access to a tru^x)iiation system 
that carries inform^on in all form*— video, voia: and data— finom almost 
anywhere in the nation or the worid. 

The crisis in American education is well documented. Moreover, the 
factors such as economic dcvelc^cnt and productivity are closely tied 
to telecommunications dcvclopnem. Technology has rajndly transformed 
every ^.lor of wir lives, except in education, aral for ite most lart, our 
sclKwls have remained relatively isol^ enterprises. I don't think we 
need to make the case for why we must have telecommunications 
integrated at all levels, land and space, and throughout multiple technolo- 
gies within our schools. 

What we do know now is unquestionably the present situation must 
change. It must become an integrated satellite-based telecommunications 
syaem linked with existing cable and telcptonc lim;s as an impoitam 
dimension of ite solution to American education problems. 

What arc some of the obstacles in creating such a system? 

In Fcbmaiy of this year, the EDSAT Institute issued a report in 
response to Governor Wilkinson's suggestion to President Bush thai the 
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fefterai and slate govemments cieme a dedk^ued escbtcatkm sateUite. We 
have submittsd the report for your infonnation- 

We fUtd ihat tl» ofastades to cietttiiig Slid) a system aie piesoiay 
major ones: Oi^ lt» ediuatimi tdecooimunicmicms maikei is hig)dy 
disoiganiz^ mA fragineiiiHl; two, whMn ^d^ing ccmumadal maifcet 
practices, ediK»ti(»ial in^tutkms aie left wiflioM low-co^ dq«idal^ and 
equitable ^xess to telecommuidcations services; and, third, the abseixjc 
of a national oiganization to lejaes^ educstticmal and stme ag^es to 
cie^ a total educatiKH^ tdeccHiiiniaiicatk»is sysason. 

In July and August of this year, (w institute and 17 co-sponsors held 
a series of regional c»itieach me^ings. ma with over 300 rq>fes^ta- 
tiv^ of ediK:ationaI mA state agoides to disraiss creating a naticsial 
ediK^ation te^smmuntcation orpnization that would repniscm the 
educ^(m users of telec(»nmumcaii<HS. 

Thrae preliminaiy diKaissicms yielded a Wgh levd of irterest for more 
than 74 major educational and state ag^Kies to join together and be 
affiliated with a noii|»ofit naticmal oiganization to govern, purchase, and 
mans^ affonlablc and equitable satellite and other telecommunication 
services. 

Pureuant to ths»c meetings, the National Education Telecommunication 
Oiganizatioiv— likely to be called NETO— was ira»iporated in the State 
of Delaware on October 17. 1991. 

What I would like lo do i»w is to turn over to Mr, Fmier the rest of 
ihc presentation to tell you what we see as the puiposes and strategies for 
a National Educ^on Tcleconununicatirai Oiganization to iq)rcsail the 
uscre aiKl iMiycrs of teleamimunicalirai Kfviccs. 

Jack, Incase proceed. 

STATERffiNT OF JACK D. FOSTER, PH.D^ CABmST SECRETARY 
FOR EDUCATION AND THE mAIAtOTIES, 
C0I\»«»4WEALTH OF KENTUCKY 

Mr. Foster. CKkxJ morning, Senator. 
Senator Bungaman. Good morning. 

Mr. Foster. It's a pleasure to be here, and I sec you have the sun in 
your eyes. 

Senator Bingaman. You're right It wasn't in my eyes wten I sat 
down, hii it seems to be moving. 

Mr. Foster. And it will probably move out in a matter of minutes. 

It's indeed a pleasure to be invited here. If I could just make an 
opening statement about what 1 think my pcr^)eclive on this will bring to 
this discussion. 

I'm a Cabinet Official in State Goveramait in Kaitudcy and have been 
involved in the Govenror's initiaUvc to improve educaticm. We just 
RM^ntly enacted — as you all know — a jiajor refonn of wir sj^tem. 

One of the compoiKnts of thai was a cwnminnem to technology. We 
created a inist fond thai, if the economy holds up, we intend to pal 



£y)pn>xtinaicly $200 million into for cxpendiiure on technology over the 
next five years. 

We created a Council for Education Technology to draft a master plan 
for how that technology could be used, and 1 am a member of that 
Coundl 

As we have snuggled over the last year to ay to figure out how to 
integrate all of the possible techmdogies that we are talking about in a 
me^Ungful way in the classnxMn, it became apparem that we have two 
categories of '•/roblCTis, One of them enviously is the technology that 
resides in the classioom itsdf. how it's used, l»w it affects insnuction 
and in^iucticaial practices, and so fof^ But there is also a probiem of 
connectivity with bX\ of this. 

Senatc» BnffiAMAN. Congressman Fish is goii^ to join us in the 
hearing. 

So, go rigjit ahead. 

Mr. R)ster. Wc are pleased to have you here. 

How all of this coiuiects together in a compatible way has become an 
cnonnous problem. We are a state that has two major iiacrconnect and 
regional operating companies, and they are committed to fiber optics to 
a certain extent, but iu)t to the last mile. 

We have school t»iilding5 that need to be rcuofitted to accommodate 
the kind of communication that we want to bring abcmt between the 
classrooms a»i school buildmgs. 

Even though wc have in Kentucky educational idevision one of the 
best resources in the Nation, along with South Carolina and some otheis, 
it is iK>t a total solution umil we resolve the psxAjlem of uianqporting 
information from one place to anotter in a way that is integrated. 

So, the rcmaiks that I brii^ to you this moming about die vision that 
we have cotic up with in conjunction with the EDSAT Institute is one 
that brings all of ttesc communication tectaiologics togeti«r in one 
seamless fashion. 

The presentation that I'm going to make is going to address a space 
segment, an intersection between the space, and the tenestrial compo- 
nents, and then what has to done on the terrestrial side to make a saiellite- 
ba-scd system even woricaMe. 

We have to have some policies that bring us all together to make this 
woric, and it was after wc had looked at this issue for a long time at the 
national level that it became apparent that while individual sidles could 
deal with the communication problems within their stale, if we really 
wanted to share across state lines aral nationally, it was going to take a 
lot more than just what wc could do within our states. 

So, the strategy that we envisioned the NETO being able to accomplish 
is to ImWd an integrated tclcconununicaticHis system built uprai the 
existing tclccommunicaUora structures of this Nation, which use both 
space and itrrestrial communication technologies in a seamless fashion for 
the end uscns so that they don't know whether it's coming across fiber, 
T-1 lines, satellites, satellite dishes, or whatever. 
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When the systm is cre^ed, its users should be aide to access any 
infonnalion resource— video, voice or data— through a conunon technical 
inteifaK. 

Now, let me talk about the space segment first, then the inters^ and 
iJnen tbt tene^al segment 

majtMT oHnpcH^ of a natioiul education telc^xmununicaticxis 
system, it seems lo us, should be a space segment consistii^ of one or 
more satelUtts. S^llites i»csently are and {Hobably will rranain for the 
foreseeable future the most cfficicm method for the multi-pdm distribu- 
tion of educational resources. However, the scattering of thrae resources 
over many s^ellites. as is now the case, has resulted in higter oo^. 
technical confusion, and an inability to provide concunrat programming 
to schod sites. You get tte pnigram that your dish f^ss, and that is the 
only program you can bring to your scIkx)! house unless you pat another 
dish m tliat Io(^ in another direction. 

Therefore, we aivision the co-location of satellite programming as a 
benefit to increase access to all point to multi-point video imaging, and 
data transmissicMi. 

Cb-location on oik or two satellites would oiable schools, colleges, 
and universities to receive interactive mi video-based instiucli.'Mial 
programs simultaneously— and that's a key poim— and distribute them to 
their classnooms in much the same way as cable television now distributes 
entertainment programming. There arc additional benefits that I can get 
into with you if you want to pursue tlKm, bm that's obviously a key 
point 

Now. it's like raia If you scral it up, it has got to come down 
somewhere ami you have to collea it, and that's tia way with a television 
signal that is transmitted by a satellite. 

A land-based componem has to go along with any salcllilc-basefl 
infrastructure, or any infrastructure, that intends to utilize satellites. So, a 
land-based component is critical to the cfnciem use of satellite-based 
communications at both the up-link and down-link points. 

An integrated system like the we envision would interconnect the 
satellite and terrestrial components so that video and computer-based 
instmctional programs can be distributed concurrcnUy or separately 
thiwigh sateUite and terrestrial connections, depending upon which is the 
most efficient ami effective. 

A satellite sy.stcm would include a nelworic of down-link reception 
stations that feed directly and wamlessly into a laral-bascd dislril»»lion 
system that takes satellite programming ll« last mile, that is. directly into 
the classrwMn. 

For example, the system would suR>ort a one-on-one sessiwi that 
vwuld be point-to-poinu You and I communicming with each other as a 
student and teacher, using only periiaps terrestrial technology, or it would 
pennit many students to simultaneously observe arai interact in a national 
debate, for example, on television, w^ich would be a point to multi-point. 
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There arc other benefits of computer use and fw educators and 
studems uying to break out of the static tnstnictional methodologies that 
we've all condemned, but we have to have a system that can allow thai 
kind of flexibility. It seems to me that it is as important and maybe ev«i 
more proWcmaiic than tlic satellite segment to complete the tcncsirial 
s^n^ifi. 

Because of the land-based problems that we hid in Kentucky, we 
made a decision in the mid-1980s to put a satellite oish on every school 
house, and we have now done that That is 1300 satellite dishes, a«l we 
have them on most of the univcwity buildings in the state smd on about 
a thini of our libraries. And I'm not suggesting for a mcMnem that that 
was an improper decision, it was a consideraHe mulimillion dollar 
invcsmiem, but each one of those dishes carries oriy one program at a 
time. So, you have tl» benefit of one program availaWe in school 
hcuse at a concurrcni m(Hnent. 

It will cost us an enormous amount of money to remjfit all of those 
satellite dishes so that ihcy can receive multif^c signals, aid then, even 
with compression technology, we have real problems of multijdexing at 
ihc school-site level. 

It was obvious to us in Kcntudcy, and it's obvious to others in the 
states that arc smiling with this, that we need a better solution than a 
satellite dish on every building. 

What wc are looking at here is something that can build on the kind 
of computer-based nctwoiks that we're also building along with Uk video. 
Each uses a different tnmsport system at the present time and often 
incompatible communication protocols. Very simply pxl, they don't talk 
to each other. They cany a message down a highway, and suddenly, they 
get a fork in the road and are stalled, or the highway isn't buill big 
enough or fast cncaigh to keep up with the traffic that is on it 

Local area networks, or LANs, are being installed all over this Nation 
to tic together classrooms, but ihcy don't talk to ihc common canicr 
communication network. They arc built on a diiTcrenl methodology and 
on diffcrcnt technical protocols. 

Now, these LANs are generally limited to digili/iid data fonnats that, 
of courec, is inconsistent with analogue television, and wliilf* we talk 
about compression as perhaps a solution to that, we're now talking about 
coasidcrablc retrofitting of existing television cquipmenL 

We find schools all over Ihc Nation now installing separate communi- 
cation lines for voice, video and data. You have three i^ugs in the wall, 
one for a telephone— if you have a telephone— if you want to do anything 
over a modem, tlwn you have the video, and then you have tl« data 
su«am. This is inefficient, cosily, and complicated to use and discourages 
its expansion. 

Not only is a tcncslrial component necessary to improve communica- 
tion among computers, we also need to integrate voice, video and dau 
transmission, because now wc have the capacity that all of th,;sc can 
operate from a single computer tenninal. 
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Let mc comj^ my tesUimxiy by pdnting to ll« strategy ftor 
develqwig sudi a system. The genoiil stmegy tim we have environed 
is to have an oiganization. like the NETO, that woukl function like a 
service (Hfanization acting cm b-'ihalf of tiw educatiGnal community 
nationwide, that would devdop the specifications for an imegrsed 
teleccxnmiaiicmicms sy^mo— anfdiasis on imegrated— wMch meets the 
sgetM needs of edtotiona! i^ers and can be dedicmed for their use, very 
similar to the lund of buane^ networks that have been ctevdoped for 
corporate use. 

Then, under NETO's fcadcidiip, tl« syst^i would be developed by 
securing the desii«l oanmunicaiimi services {sovided by diffenau private- 
scacM" vaxlors. Some OMnpcaients of ti« syacm. sudi as the satellite and 
pcih^ even the naticmal tene^al b^bone segments, could be operated 
by subsidies of the NETO, becoming opwating companies operating in 
the public inteiesL 

The local imd icgional cwnpraems tl«n could be ondracted cHit by the 
NETO through the RtJOC's, or maybe the cable companies, or it might 
be operated under some kiral of a slate or legiond franchise system. 

Now, the last mile of the system slKmld reach iitto the dassroom 
offices and libraries of every educational institution and a^Micy in the 
Nation. 

Let mc make ihc point. Senator, that is not going to be sufficient for 
this Nation to have lines dropped at the outside of the building. We have 
building!^, that we're going to invest millicHis of dollars in K«itucky just 
to retTDfit for the communications part of it before we evo" connect a 
computer to it, a television moniior or a VCR. And until we can convince 
the TelCos and cable companies that they have to wire the building itself 
as part of the installation, we*ie going to have it dropped off at the street, 
and it still will not roach the classroom. 

Therefore, our strategy is to come up with some kind of an approach 
that may involve state arel federal assistance in some form or anoilKr that 
will encourage the TclCbs and cable companies to, in fsst, make the 
investment to irot only bring tl« highway down the street to the front of 
the school house, but actually to tte school wall where you plug in the 
computer— the modem and \iK tdc^wiw. 

You asked us to discuss what might be a federal partidpation in this. 
We arc not here to ask you for anything in particular, and particulariy wc 
know of the fiscal constrainis that you operate under, and if you .c 
reading the newspapers, we're under the same fiscal constraints at the 
state level. 

It seems to mc that any solution that says the Faleral Government or 
the States have to pay for this highway for the investment to be m«le 
probably will docHn its failure. 

What wc have to do is to come up with a joint strategy between the 
States and the Federal Govcmmeni. using an organization like the NETO, 
to in fact inccnt the private sector to do what it should do and that is to 
take the system to the classroom. 
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We believe that cai be ^am and that tiiey will do it, but they will not 
do it without our pamcipaticm and setting the right circumstances. 
Althrai^ the need is dear that a particular industiy's competiavc self- 
interest must be takoi imo osisidenititm in wdiat we do, we must 
recQgraze thM it is m« in the interest of any one a^)ect of the tetecommu- 

lucaticHK industry, as it ik>w exists to 60 tMs. 

The satellite vendors have their particular interest, the TdCos arc 
divided and arc fighdi^ the cabte companies, and no one can step 
fcKwaid and build an irtegr^ system for us. 

Under the NETO, we thii* that we can do that, and maybe through 
some kind of fraiKhisii^ arrangement we can make ii cosi baiefidal for 
tte TelCos and caWe cwnpanies to go ^he«l and m^c the invc^cnt, 
with our guaranteeing that they wiU lose Oirar sWrt in the jHocess. 

How you can help with fliat is, I think, open for further discussion, and 
we welcome that kind of dialogue. 

We appreciate this opportunity to make this case for some kmd of 
solution to the enonnous telccranraunicatiOTs iwoblcm we have. It's 
bascally a transportation proWen. No matter how wen we do with the 
prognunming and no matter what we put in, in the way of equipmratt, if 
you can't transport it, you l»ve a proMcm like you have in Russia today. 
You can grow it, but nobody can eat it if ywi can't ^t it to the people. 
That's basically the part of the problem we're trying to address. 

Thank you very much. 

Senator Bingaman. Thank you very much. 

[The prepared statements of Ms. Weinstcin and Mr. Foster, together 
with a report and attachments, follows:] 
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Pf^ AREO STATEIiEifr OF ^IXY IK^OTaM AND JACIC R^TER 

Good moming Senator Bingaman. Senators 

We would like to thank you for the opportunity to discuss "Educational 
Technotogy in the Classroom." 

rm Shelly Weinstain, President of the EDSAT Institute and this is Dr. Jo* D. 
Foster, Cabinet Secretary for Education and the Humanities tor the 
Commonwealth of Kentucky. 

The EDSAT Institute is a non-profit education and research organiz^ion formed 
in 1988 primarily concerned with what this nation must do to enMumge and 
improve acce^ to and utilization of telecommunications for te^hing and 
learning. 

We'd like to begin with what we think is an important element in your quest to 
improve American education through greater and better use of technology. 

Our vision is to build an integrated, nationwide telecommunications system, a 
transparent highway" that encompasses land and sf^ce, over which teaching 
and educational resources can be delivered and shared with schools, coileges, 
univemities, and libraries. 

Our vision is to "wre** together our classrooms, nation-wide (and ultimatcrfy, 
internationally) through a single dmjicated telecommunications s/stem, which 
can be accessed simultaneously through a telephone Instmment, a computer, a 
fax, a vWeo camera amVor a television set. 
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ft wooW be wonctefful 1! eveiy school couW simpJy pay a single. montWy service 
fee and have unlimited ifficess to a transportation system that carries 
information in all forms-video, voice, and data-from almost anywhere In the 
nation or wrorid. 

You might asK why a dedicated telecommunications highway is a "critical" 
element and what the oJ)Stades are to making this vision a reality. There is a 
well-documented crisis in American education. The recently released National 
Goals Panel report hammers home the inadequacy of the presem educatton 
system. Added to these outcome problems are those of state bucket deficits. 
Xaather shortages, retraining neals. mounting problems for youth-at-risk, and 
increasing costs for delivering programs and teachers for the underseived and 
the ui :>en^ed. In the face of this there can be no doubt that slates 
must make the most cost-beneflclal use of public resources and 
teachers If they are to succeed In Improving the quality and 
productivity of America's schools. 

Technology has rapidly transformed every sector of our lives-except education. 
A nation's economic development and productivity are closely tied to 
telecommunications developmem. which constitute the electronic information 
transportation system, in our view, if this standard was applied to America's 
telecommunications inlrastruclure availabie to education, America's education 
sector would roughly compare to that of a developing nation. In testimony by 
the U.S. Chamber of Commerce before the Subcommittee on Technology and 
Competitiveness, U.S. House Committee on Science. Space, and Technology 
(June 18. 1991). it was pointed ou! that today the U.S. invests: 
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only ^»ut $100 per ^uclam in wfccatitm in computers am* c^)^ 
investment: this, compared to $50,000 per woiker in private inAisliy, and 
$100.0(K) per worker in h^h-tech firms. Whye the rest of America 
created a $20 t>iillon -a-year industry by putting 45 irtUion pei«jn^ 
computers into use. during tiie last ten years. United States schoote 
acqidred a mere 92 biBion of perajnal computers. 

AittH>ugh telecommunications has turned the wortd into a "global village". 
America's schools for the most part have remained relatively isolated 
enterprises. Access to information is critical to a knowledge-based enterprise 
like education. The educational resources available in this nation and armind 
the globe are rich and growing exponentially, but the United States does not 
have a technologically integrated telecommunications system available to 
"transport" these educational and instruction^ resoufMS from one jrface to 
another. 

Unquestionably, an integrated, satellite-based telecommunications system 
linked with existing cable and telephone lines holds a piece of the promise to 
provide a quality educational opportunity which is equitable and attordaWs for 
all youth and adults, regardless of the wealth of their community, geographic 
location, or the density of their community's population. 

What are the obstacles? They are systemic, widespread, and more policy than 
technical in nature: 

1 . The education telecommunications market is highly 
disoi^nized and fragmented; 

2. Within existing commeroial maritet practices. eJucational 
institutions are left without low-cost, dependable, and equitable 
access to telecommunications sen/ices; 
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a Tl^ ^^sence of a nationed oiganizstion to ns^f^m 0cf^ 
cmd state agand^ to oeata a tot^ ech«aion 

tM^ftncdospas* 

A mi^or elamert wWiln ' isa prolrienfis was WgWIghted at tha Ectocalipn 
Summit in ChartottasviBa (1989) whan Govamor WaHwa WilWnson oi tha 
Commonwaalth of KantiK:ky and othar govamois ralsad witli PrasWant Bush 
tha naad for a dacficaiad eAicalion aateUita to ba built and laum^ as a 
paitrovBNp affoit betwMn t)^ sts^ss ami tha fadaiBl spvamirant. 

in rrapoi^ to this proj^sal, tha EDSAT Instituta issued a raport antiMed 
•Analy^ of a Pft^)»al for an Education Satellita" on Fabmaiy 26. 1^1 (saa 
TABA)- 

Tha ancouraging news is that tha report fimte that individual stales stkI 
educational institutions are b^Inning to invest heavily in teiocommunicalions 
lac>^nology. Tha communication technologic through whteh ir^rucWon is 
deliver^ at the lcx»l level irKdudes optical fiber, co-axial cable, miaowave, awl 
tixad*bas^ brocKicast television as welt as the rei^vers of s^eliite 
transmis^n. All laml-bas^ technoU^ias are essential to a complete 
telecommunications infrastmuture and sateliites are the best meai^ by which to 
(fistflbute multifrfe eduration programs simultaneously to every part of a state 
and the nation at a reiatively low unit cost. 

The laport found that the maritet to supjK>rt an education satellite already exists. 
There are at least 1 1 1 prc^ram providers of satellite-based instructional 
programming. Of these, the 20 major e&jcation prc^ram providers jxjrchased 
more than 75.000 hours of transponder time in the 1990-91 school year. 




u 

It te estimated that the same 20 nw^of program piwKiersspartmte^ 
mafion AJring the school year for the purchase of transponders. Given that th«s 
represents only atwut 18% of the program provkters. It is plausible to 
assuim that the states spent substantially more than $50 mllHon 
the last school yrar for satellite time. 

Their prottems are attributed to institutional purchasing practices, buying more 
time than is needed, rising costs, the inability to contract for large blocks over 
long periods of time, and little or no control over the system. There is no 
evidence that these buying constraints on educational and state agencies can 
be changed under current practices. 

In response to the interest in the EDSAT report the Institute and 17 public and 
private sector cosponsors (see TAB B) conducted seven regional outreach 
meetings across the counter to convene educational institutions, stale agencies, 
educational T.V., satellite vendore. and other interested organizations and 
incflviduals to discuss creation of a voluntary organiz^ion-a National Edi^ation 
Telecommunications Organization (NETO)--for the purpose of providing 
affordatrfe and equitable satellite and other teleajmmunications services. 

We met with over 300 representatives of education and state agencies who use 
or are planning to use satellite and other telecommunications serv»ces to deliver 
instmctional programming to students, teachers, state employees, and worHers. 
The meetings confirmed the EDSAT findings that present commercial martlet 
pfBCtices for satellite services are incompatible with the needs and 
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mcpiimments for e(fiK:ation users and buyers. Their is^es ai^ affordaMity, 
predk^^lity, contrtH, and ec^ity. 

More th^i 74 e(hK:ation and sHalB agenda expmssed an interest in t>eir^ 
affiiimed wth a non-profit Natk>na] Education Tei^xmimunications Conization 
(NETO). tts FHjrfK^ would be U) gmfem, purchase, and man^e affcmlat^e and 
ec^titat^e satellite and other teierammunications sen^tces. (see TAB C) 

On the bssis of this grassroote interest, NETO ms incorporated on October 17, 
1991 in the Stme of Delaware. NETO will be governed by a Board of Direc^rs 
representing the range of puWic interests, its membership will be comprised of 
former ami cun^nt public officials, educators, state ^endes, 
telea)mmunications exf^rts, and private sector representatives. As a first step 
to tHjilcting an integrated land and sf^Kre highway dedicated to cost-effecthre 
and equitable policies for the distribution of instructional and educational 
programs, NETO has created an Education Satellite Corooration, a non-profit 
business subsidiary to operate and manage satellite services to affiliated 
education and state agencies. 

NETO*s strategy wilt be to build an integrated tet^mmunications system that 
uses boXh space and terrestriai (x>mmunication technologies in a seamless 
fashion for the end user. When the system is completed its users should be 
able to access any infom^tion resource-video, voice, or data-through a 
common t^ichnical intert^. In the following paragraphs we des«:ribe what we 
believe tc be the benefits of an integmted national education 
telecommunications system. 
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On© major component of a national education teiecommunicfltions system 
should be a space segment consisting of one or more satellites dedicated to 
communications among instnictional resource provide-s and eAicational 
institutions and agencies. Satellites presently are ttie most effidem method for 
the multipoint distribution of educational resources. However the scattering of 
these resources over many satellites has resulted in higher costs, technical 
confusion for the users, and an inaWlity to elfidentiy provide coiwurrent 
programming at the school site. Therefore, we envision a satellite-based 
component to the sy«em which would enable collocation of all point-io- 
multipoim video, imagii^, and data transmission. 

Collocating point-to-muttipoint educational communications on one or two 
satellites would enable schools, colleges, and universities to recede interactive 
and video-based instructional programs simultaneously and distribute them to 
their classrooms in much the same way as cable television iSstributes 
entertainment programming. Faajlty and administrators can determine which 
video programs they want to use and partidpate in. and block out the others. 
Collocation also would (a) enhance the mari^eting of available interactive and 
video programs; (b) reduce the technital problems assodated with locating the 
sateUites which cany instiuctional programs; and (c) stabilize the pricing of 
satellite time. 
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SatetHta communicatfons are very effident for cUstritMitir^ intorm^n over 
bromj get^raphk: areas and multipoint reception. Kowaver, a tancM>ased 
comf»>nerM is critic to the effioenl i^e of sateUite-ba$ed romiTHinicator^ at 
both the upUnk arnl ctownKnk elements. An intc^rat^ system like the one 
envisioned here vmM interconnect the satellite and terrestrial components so 
that video and con^ter-t>a5ed instructional programs can be (Sstritnited 
concurrent or separately thiough satellite or tenestriai connecfions. The 
s^eliae system would induda a netm)rk of downlink reception stations that feed 
directly into a land-based distribution system that takes the satellite 
programming the "last mile". 

An integrated space and terrestnal system holds many benefits for the 
educational community. Our research indicates that educators are looking 
forwanj to using voice and video communications for point-to-point 
teteconfei^ncing and interactive instruction over long distance. We also are 
finding that point-to-point interactive voice and video is being (tomanded as 
students and faculty move away from the static instrudional methodologies of 
the past. 

The system we envision can facilitate this form of communication through a 
combination of space and terrestrial technologies. For example, the system 
wouid support a "one-on-one" session (point-to-pont) between a student and 
teacher using only terrestrial technology or permit many students to 
simultaneously observe and interact in a national debate on television (pomt- 
to-multipoint). The former could use a terrestnal component, while the latter 
would likely utilize the more efficient space romponent. We also envision a 
communication system which would enable a student , using a "split screen" 
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computer monitor, to simultaneousJy obseive a speaker at a distant point in on© 
■wndow" while typing notes on a word processor in another "window" 



T^g Tarrastr ipl RRnmanl nf tha Svslem 

Education computer "networks" abournl. and are growing in number. Each 
uses a ditterent transport system and often incompatible communication 
protocols. Local area networks are being installed to link computers together 
within a school, but these UNs are generally limited to digitized data formats. 
We find schools all over the nation installing separate communication lines for 
voice, video, and data which is inefficient, costly, and complicated to use. Not 
only is a terrestrial comfwnent necessary to improve communication between 
computers, we also need V. integrate voice, video, and data transmission. 



Strategy f pf nRVflloping tha System 

The general strategy envisioned here is to have an organization like the NETO 
develop the specifications for an integrated telecommunications system which 
meets the special needs of educaiion users. Then, under the NFTO's 
leadership, the system would be developed by securing the desired 
communication services from private sector providers in a fashion that would 
result in one virtual system using services provided by different vendors. Som( 
components of the system sjch as the satellite and national terrestrial 
"backbone" segments could be operated by subsidiaries of the NETO. The 
local and regional components could be contracted out by the NETO or they 
can be developed and operated under state or regional franchises. 
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The Ta^ mile* of the system should readi into the dassrooiro, oflfces, ar«J 
filUBries of every educationa! institution and agency in the nation. TTiis means 
that we need to tir«i a way to encourage the investment of the 
telTOommunlcations imJustry in taking the system all the way to the telephone, 
T.Vm ComputerLand video tenninsrf. We mentioned the idea of a stete or regional 
ffancWse. This is an idea which needs further reseandi, but n seems that the 
use of a state-issued franchise which guarantees the capital inv^ment in 
return for installation and nr\aintenance of the local segment of the national 
system might have some potential. 

What is the role of the federal government? We can move infonnation at a far 
towwr cost and with greater ease than we can move i^ople. And theie ie no 
doubt that when there is fragmentation and disorganization in a market sector, 
the costs rise and benefits dedine* 

If for no other reason, the economics of the TOmmunications revolution and the 
needs arK< n^i^iremsnts of the education sector make it imperative that the 
National Education Telecommunications Organization along with the states, the 
Congress, and the private sector assume a role in buiWing an integrated 
telecommunications highway. 

Although the need is dear that a particular industry's comf^titive self-interest 
must he taken into consideration, and in some cases, even altered, these 
considerations are more likely to occur in a timely fashion with the federal 
government as a partner in a public-private co-venture. 




4 

20 



For examplB. NETO must develop pricing structures lor the lar)d and space 
technology segments that will guarantee the smaU and large education users 
and buyers affordable and steWe pricing. Congress can shar» in the costs or 
•subsktae" a portion o> these costs during the start-up of this system. The 
benefit of this would be to encourage more and more educational institutions to 
use the highway. 

Congress can also provide tax incentives and/or loan guarantees for the private 
sector that takes the ri^ out of helpir^ to build this system. 

As NETO develops the space and iant? segments, in instances where it is 
appropriate, it will research and propose industry-wide standards in order to 
meat the diveree needs and requiremenis of educational and state institutions 
and to insure technical integration of the system Regulatory poirdes will also 
come into consideration and will need review. 

Finally. Congress can provide general operating support for the National 
Education Telecommunications Organization in its start-up and organizing 
period. 

Thank you for this opportunity to teii you about this exciting effort. We welcome 
your questions. 
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ABCXTTTHIS REPIWT 
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banking, iom^. cmcrtainmcnU beato and dtfcme. Bm ad cdiKiauoa Ou. sdnxtfe 
mii&l itodergo a uraiwfonBmiwi lo meet ibc gtubaJ chaiki^c* of the lofonnau-s Age. 

Stasding m our wsv lo ilas iraiaform^HW « s^fni^K^^ disparU^s m mxcssio 
qualitv cdiicaCKMia) opp«t»^*, dUfeiwcs oosl io svaitoility of qiahM 

teac^ ifl biHb urban umcr c«y *chook ami remote rural scIkk^. TcI«cm.iiir*jcmKHK 
has tbc potci«ial lo make cosl^rfccwc, rquiial^ ^ms to quabty cducatioo a rcalrty for aU 
Amtrkao a4u«km5 whIkha regard lo their pcrK»aI wca&h or ibe skeahfa of iktr cwnmumtv 

^ Governor WaBacc Ci, Wilkinsoa of Ktaiudcv, ak»g wiih other Govcnwrs oJ ibc 

states and icn^orics. has raised tte iisoc <rf a accd for a puWk domain micUHc dedicalcd 
tocdttoiioa. Al the rcqiicst of Gcyverror WifldnsoR Ite EDSAT laswuie ua^ 
analysis of iIk governance, maaascmeni, technical and fiscal is^ as4ocw!ed with cre^ioo 
lad mainlcnaDce ctf an educatkjo &aicl&e telccomm»Bcalk«is «v5ieis. 

We embarked on this chalknge with a vww th« the Dumcnais siakelwMdcrs m\n 
mcTzsX mteresta be bnmgh! totter to usclhcir ei^rusc and cKpwknce lo 
devek^ reahslzc poitde^ and c^ttkms. The coopcTaUon and parltapatioa of a large 
ousabcr of pct^ from ^jvcmment, cducaik», ami ihc lelccommunkaions iadusirv. 
woddBg with cipcru in iefecoMiiimc«K»is gaw substance and direcooa lo the analvsis 
cosiais^d in this repcm, AU of them shared a ctKamon dcsirv lo improve American 
cdt^aticQ 

It was appaiem thrwij^t^ the pro^ i^i the proWems associated >Mih an 
educatm saicUkc wre not technical io twture. Tl» ceniral issues were ijow lo finance 
is^ Mw«rn this resource m an equiiahfc and efndcm manner. The analysis presenicd m 
Una report provHi«Go%«n»rs, the Coi^^ss, leiteral and slate officials, edtjcators and the 
ictecommumcaUons indtistry feaiblt, equitable and cosl-beoeteal opitoas for creaung and 
maintaiaii^ an educaitoa satcUtte systcsi. 

Issw* were raised dicing the proicci whkh deserve scrwus anemion but were 
considered oaiside the scope the present an^. Arnoi^ these arc issues d program 
qualitv. teacher ccftdkatem and iraimttg, irof^wmg imeraction bciwetn stuiteals and 
ie».lms and research oo the effedwcness of variom distance fcaramg meibodoJogics. U 
is hoped that the EZ)SAT l&sttiute can address these issues in a siiailar m^mcr m the near 
huure. 

I am pleased lo submit this report as a resource for movmg f^ard with ibc 
proposal 10 create an cdiK»lw® sateiliic svslero fw all IcvcU. of Amr rKan educauon. 
Surely such a system can make a s^^iificani comnbution ivmard out gi^al i»f equal 
opportumty !« a quahry education for cveryom.'. 

ShcUv Wcinjuew. Pies»dml 
The EDSAT Insiituie 
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ANALYSIS OF A PROPOSAL FOR 
AN EDUCATION SATELUTE SYSTEM 



1. INTKODUCnON 

The cnsis us Amcrkaii edttcalioo is ^tU 
dooimemcd. Although pt^slzc educatiua t> a 
coQstUi^ioDal rc&poiuibility ibe slates, (be 
ccffiscqutscts of a faikd cduc^kml svstem dicci ibc 
nMioa as a whok. Amcnca !s movmit rafwJK from 
aa tadustml lo an iofwmdlHHi and icdicolog>' bawd 
ccoaoiay is whkh ooK I be educalcd ^iD tbnve. 
There is a great need lo reach, educate. Uaio and 
rcUam an ever .*aygcr number of ptopk 4^ all j§sci 
wiih hmnrd lime and rcsoitfces. 

Soi ooiy 15 the quakn AmetKon 
cducaUcm geoeraUy subsfasdand. there als^o are 
signifi^au differences fnmi one commuaMry lo aiK>it»;r 
in the quahty of the cducalkml opportumiy avaiiahk. 
0c^u\' m wealth wiihm asd amorjg ihe state i bai 
become a vrry uoirijlcsomc |MX>btein as wc pursue ihc 
oaliosal _ oaJ of prinidma equal access to a quabiy 
eduo^ioo io AacTka. Ways must be bund lo 
provide h^ quahty cducaticm ai»i trauimi: lo aU 
Amcncaas wiihoui regard to their pcfsonal %t:allb ot 
Ihc wealth of their locak or stale 

Universal access to the rich cducaik>oal 
rt^ources of this grem iiaiioo b possible m pan 
thim^ telecommumc^ioos. Although lelccf^- 
muokaiio&s has fumed the v^ld mto a ^gk^ 
nl^ce; our schools for the ajost part remain relaitstrly 
isolated emeipnscs. The eucouri^gir^ ncwi ts thai 
th» skuat^ is rapi<ily chaagu^ Indivtdual states 
are btginmng to tsvesi heavily m lelecommumcalKms 
tedmcdogy as otse approach to shanng educattmal 
rcsQurccs^ 

The communication icchnt>togies throuah 
«^hkh these programs are delivered at ihc local \c\x\ 
isdude optical ftbci. coanal cabte. microwave and 
fwed'base bro^kasi tclcvisioo as wcU as receivers t^t 
saselliie iraiismtssiof». Atthou^^ ail laad'hased 
technologies arc esscaiial »o a complete lelecomnmn- 
icaitoDs net%*w|L at the presem laae satcliilcs arc the 
best means by which to distribute muJlipk: educational 
programs stmulMnftmsly to e vrrv pari of a stale or ihc 
naljon ai a rclaiivtlv Unv um cost. 



Ptafcfan WIk& lffl|«clc Gfctfcr Use of S«&ffitcs 

Schools and coUcges fiad it difficuU And 
cosUv lo scctsne apj^prialc and predictable trans- 
pt^Kfcr time because of ihcir inalnhty lo nrg^^tatc 
indr^idual fimg^lerm commitmems «ith satellite 
tiHomunjication \?Qdurs. Likewise the satelhtc 
induMrv regards schotiis aad colleges as 'iKcastonal 
users uhjcij j^rcludci tlu:ir securing transpundkrr 
lime al ihe kiwer r4le^ 4\ailab)e l^w k^ue-tcrm 
iimfrad^. 

Purchasms an cmue iran^p<»mlcr hv 
educa<k>is a^encKs lo ensure xeliabk time van triple 
<w quadiupk ibc clfcciive transm»sKin tost because 
this prailicc requires ihcm u> purchase sut^sianUal 
dmounis of lo^ desirable tanc. The effective cost ol 
' pnme iimc under such £;ir cumstanccs turns uut C ) be 
c\cn more ctpcnsivie ihan ihc high cost transient rates. 
S hixiU and cdlcgcs are fwccd co iompcie ^^^th 
business users e\rn fi>r ihc availaMe iransieni time. 
C ommercial buyers generally purchase transiem tmie 
fwr bttsmcss tckconfercncing and major nv^^ 3«cncics 
when purchase it lo cmer uncjq^ctcd major nc**-s 
otms. Both are uiliing to pay whaicvcf is rcr,uircd 
under the ci cumsiances often drivin^r the cosi t«vnnd 
Ibc reach %^ eduction 

Archer problem related to the a%ailabd(t> 
saicliiies is a projected shortage of iranspoiKkr 
lime. Industry citperts mdicaie that new satelljics arc 
bcmg bunched wth full or nearly full contracf 
commiimcms Some experts view the problem ol 
hmtled Iranstem transponder lunc as UkcK lo become 
c\cn ligbtcr mer the acjtf decade. Cowributm|: lo 
!hts uoccrtamiy is the impact of digital corapresscd 
video lechnolnj^y ^^ill have un safcUiic capaciiv This 
dilemma underscores the uoprcdiciabilily educauon 
purchasers of salcUilw lime will face in the future. 

It should he i^ious that some education 
dtreiKics arc a! a distinct disadvantage m such a 
cumpcitm-c morkciplacc, Tbc inabtUt> cA educauon 
diiencies io a^cgate purchasmg pimxr mrani ihcs 
end up paying unnecessarily high rales for saiclljtc 
iransmisMon On Ihc oiher hand, \endors musl deal 
wuh multiple purchasers lew vi **bicb b\ Ibemsclvcs 
jrc major ctimumcrs t>I iheir turomodjrs- In Ihc 
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larger marketpSsce, educsukm ^eixies do cot 
repn:!icai af the finest time a out^ mafkei ior 
sateUile %«mkif& The boitcsn Ihk prc^m i& thai 
M'iict expeaUisg ^ much as mwc 
iruspimdeT tuntr ibaa ffacy would ba\« to spend if 
l**cre vka^ a mofC effkicw nwkct^bcc PrcseoUy. 
Iheic H no mtchmi&sa ihrougfa «i»di edw^iioQ 
agcacKfk can dggrrgatc their purcbAsmg ol tiaxi&pim 
dcr Sousd pul^ polic>' dictates lhat soird) for 
as altcruamt u> comjR-'tujp Kw irans ponder time *ith 
coffitnerdal tmvvrs. 

The use «t irdHMciit &3<cU]te Umc also 
iRCans I bat our cduc^lioo hroadca.^t sislkms ha^c lo 
find a vtodiTT with avoUablc line S^eliuc 
trmsmis\it»iJ requires prcnvc idenicin A changt la 
\eador letiuiie^ a rcoricniatioQ of the uplink 
iran&oiissKn Ifuhlie^ %iach m lum Fequiiev a 
coTfcsponoir^ reorkniBiKm of ibc downlink facilttic^ 
The fUc<x is &iuiil3r lo having to ;>iavc fekj^itMie calb 
fh^^gfa ^ iw 30 dificrcta lel^jtecja,- ccanpasues cadi 
requirms a diflertnl iclci^KJfie rtcene; Ex&tcnce of 
3 ?<ittgic !^eUiic MHuce «<nAid cluninaiL oio&t of iht 
need li^r !!iuch technical a(^u$tment» ss (he schixfl 
diMnct or ^cbgol sate. 

When cunmcrcial vcndcff& market ihcu 
prograoamtng lo schools some offer receivers 
oriented lo theu own ^aleUite transmisston^ Tfets j!> 
tamamoum to having different telc^ithone companle^ 
BcUifl^ uncoQjKxted lekp^one services to scbooh 
Ai leachers decidk lo move fr<wi one pic^am lo 
another, iixy xnusi rcoricni ttetr satelhtc rceci^er^ 
The problem couk) be greailv mcreased if cosniaiercwtl 
^«sdors *^«rc to shift ibejr profErtui: !u the Broadcast 
Satellite Service (BSS| band which requtre^ circuUr 
rather Uian liiH:ar polanzauon. The ground staiu^n 
cquipffient mtv^ m place in American pui^c KhooU is 
ba!cd on C and Ku Band technology which is 
tncompaiible ^h BSi* ixanMnis^po polarizati m 

The %arHH» technical, c^raiional and 
fiscal prd>)cm5 described here arc dircdlv related lo 
ihr naiure of the ^telluc roarkeipiacc tndcr ihc 
present miem. the need ior saielhte \tndor^ u> 
emure ftnanctal viabUity ka\ts schools colkgcs and 
unner&jiies with<?ut prcdidab.'-. lo^-co^i asrd ti^m^ 
labJe accew lo vatelUte services Crca'ion oi an 
educational sauHitc inlrastruciurc is 3 tangible sr-p 
touard n3it}g^ti.m of the equity and qual}i\ of 
education pfoblems facing ^mcrici^ u pubbc «>choi?ii» 
Such a telcciinimimicstH'<as syMem coufd maisr 
pti^vib!.' exicasi\c distnbutior of hijih quahu 



edttcattonal f^c^amimng lo evcty school, cofiege. 
umvers^y and Isl^'ary in the ntfion 

U IS imf^^K;^! for slates, ii^idually or 
uiUccfi>el>, to usK^ataLc lue development of such a 
sxtiieoi without creasi%r partnerships among ibc 
federal s^ov^rnmer^. ihc pf ivMc se^or and themselves. 
T^ie cosi of the coaistruclion and launch oi a Ku-C 
band iafelhie is esiimaied lo be some^vhcre bemsen 
$150 and $21X) mi1i»fw. AddHicmsUv, annual opera- 
ting co^ for maimeuvice of ib<. saieMuc can he 
S4;vrrdi million dollars each year. Our analysis 
mdicaies that American 'axpaycrs will pay at least 
$45.5 mdlawj th s year aloa^ to cc^mercial vendors 
far saiclUie .mces. A simitar m*rstment in a 
dedicated satellite would return its iniliat cc»i in three 
10 four years Improved access f .» vatdhlcs 
ohminate some of il^ problems .hat inhibit greater 
use of this tedmolc^y Im educutiossal purpose^ 
thereby stimulate fuither dem^rd 

in resp44tse to th^ ^ issue:^ the EOSAT 
Institute 15 rcvjCHTii? ibc p ac>, po%crnancc. fiscal 
operational and techmcaj issues and op^ton^ 
3^M>cla'cd ^ilh desckiroicnf of a saieUilc -based 
iclecom&^uucafioos !«v'.«len) dedscaied education. 



2. THE miDY PROCESS 

The EDSAT Insciiutc » a non-prdit tax 
exempt educational and research organizauc^ 
foUQtikd is 1^ to eiKOuragc the aco^ aod 
utiii/alion ol Sekcommunicatkm^ in all farms 
throughout America's scbof^ls. colleges universities 
and hbrahcs. The In&iiiute ts supported ihrtHigh 
prnate ^fs, frranis* ami coniracts. The work of ihe 
Insutusc IS conducted under ihe polic> guidai»:e of a 
^ member Advtsciry Board 

Governor Wallace Wilkmson (Kentucky) 
proposed 10 Pres.ident George Bush ai the 
CharkmesviUe Educatkw Summit in 1^ th^ a fisi^ 
domam satell^e dedicated to educatiem be buih and 
launched as a panncrship cffr^rt bcrween ibc states 
and the federal ^emment The EDSAT Institute 
a^eed to review the relevant legal, fiscal c^rabcmal 
and s^oUcv isvue& and lo recommend options for 
urcantzattonal structures tti govern, manage and 
uttbTc a dedicated public cducaiiOD satelhie system m 
? Tianner thai would ensure its apprtipnaie and 
cquu'bk use 

The w-inkplan described here nas designed 
lo ducci.^ inioj;r represenlaci^t^s of the various 
stakeholders ^ this pf4.))cn such Ihc cducalios 

ri>c H3H.V1 iwmtfjcl 
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coomiiButy. vartons federal £^;ai^&, U»e Coi^s&, 
Ste &ttc^ Bud cotnmtmictfkws IxuHistiy ai»l otter 
i^n^ pjmitt, 0«CT Ukt ccrtffsc of l!ic audy 

these grcH^ Tte EIXSAT Issikntc is iwkbted to 
l&ese sr«^ asd is graclid for ite rte^ive UBouin 
of iiB|x»uaft informatira aod assnnance (bey 
jaxyviaM. cCBl«u«t iBtcresi m Ac proposal 



ccwaufeanis and offered siAuatk as^is thai funfed 
ite cwBtasto of ihis fo»l report. ReviskHis 
furtlief research foBowcd each sessicm. ThcuurluJ^ 
gjoiip mciBbcra gave a Onal re^-ww trf ihb report m 
drafi torai w Jautmar^ Wl. The EDSAT Iwlitmc 
AdvsM^ Bosfd rcwdktd Ihc draft rtpcm at a 
Decesiber 1990 mccliag and provided cditcwJ 
commei* on ihc ftnal rcporl in Fcbr«»y 1991. 



The 



The Insiisme K>ugitu lo bmadeii liK base 
ol ptaitkipMioo in the a»»d> i^' c s t abfa h w g two 
fmki^ made up of r«|»«catBi«cs <rf th«c 

il^l(ehc^^ A Tcdmical Is&tics Woteg Gioup 
foosed OB the ted»iad aspects ci ihc proposal and 
wa& chi^rtd by Dr. PWer Ukins, Pmidcirt <rf Lehigh 
liBiverwsy and number of the Bo^ <tf Dsreaws of 
the COMSAT Cotporalioa The mbskm d this 
group was to fe»poi«l to mfonBMk» prepared hy the 
EDSAT Itttliiotc resmehen reBwrdi^ the tednscal 
attrdmtes, Cfflwlal configuratkm and ^timti^ co&t to 
dea^ cox»tn»t and Umsch a pMk dosam SMclliie 
de<&cated to educ^km. Mr. Frank Wcat^r, CEO of 
UlSET, tec aacng^ccT wjdf«^er s^clhic industry 
rei^C&cmative, cwudin^cd research few the technical 
issim working groq?- ^ , ^ 

A Potky Bad Governance Working Group 
focwed oa the kgeU, &sca] ami govcraancc as^&& of 
the proposal and was co-chaired by Dr. joscfA Dtiffcy. 
Prc^dent of iht Uoi«ers«y of Msssachusctu Sysictn. 
8nd Mr. John H. Buchanan. Jr , Chairman oS Peopk 
f» the Amcrkan Way aod foraicr CosgrcsMnan from 
Alabm& The naasicm erf this gnnq) was to reipood 
lo afrcreativc approiache& to the governance and 
msD^aaoA of one » sw^ pt^ itojaaia s«cflite* 
dedicated to m^rvdsmal fiinOKms or sctivitic* lo be 
vstd by edncittonal ins^otkms ij^e^cto^ through 
grathiate schod) and adult leaniii^ programs. The 
resear^foriiss aspect of she project was jwovided by 
Gricr Ractio, Partner, and Kevin E^talb, Forneys 
with GardBcr. Carltm mkI I^>b^ and by Philip 
Makt and Jerry Howe, partners with Sicpioc and 
Johnson. Berth law firms arc Washkigioii based wih 
smxQg prKlices in telcaHnmunic^icws law. 

The primary role of ti» working groups 
was to ensure that the researchers were responsive to 
Ihc concerns of those cotttits which have a direct stake 
in the existence of s publk domain saielhic dedicated 
10 cducat ioa The wwrking groups met tvAce bciwccn 
Octt*cr and December of 1990 to review and 
commeril on the draft dtxwnep!«i prepared bv ihc 



Appraacb 



There were soeral gui^tng ssinc^^ followed 
wlhccoBdudcrfthcstudv A pubbc domain sale lUtc 
\ystca <tesipi had to satofaciorih^ meci these ailcria: 



Accessdi^ 

Quality 
Acceptable to V^n 

Effect!^ 



Reli^ 

Tmidy 

Predidabk 

SuSfic^t 

ComptiiNc 

FiUly Utihzcd 

Flexible 



The consahams were ajJtcd lo advance onK those 
prc^xisak whkh would optimize attainment of these 
attributes. 

The Report wmA C bnrOTnBi 

This report ts oCered to policymakers and 
the puWic as an analysis of the various opticms 
avmlablc fw the ^roancc, management and 
acquisilioB of one or mosr saicllkes dedicated to 
cdi^tion- The conduskms of fact aitd the 
recommendalioas based upcm them are those off the 
EDSAT institute and do not necessarily represent tlw 
official position of anv of she ofganizatjcms. businesses 
or g^rnmentai ^cnacs who served as partiapacis 
is tlu; v^orking grou]7S. 



1 TECHNICAL ISSUES 

Several considcraticws were discussed is 
delcrmtning wbciber or not satcHkes ^uld be used 
fiH the delivxr^ of cducaikmal programming. A brief 
review <rf swnc of the available delivery systems uas 
made to gne a comparabte assessment of iheir relative 
Mrcnglhs and weaknesses 
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A si^e^ ha& the f^altn^ lo d^svts n 
sg&sl that cffl be reccind aa y w icrc m ks foirtfimi 
wfaKb <mi coier ^ SD sime&. ThiMl s^ai cao bt 
rccdvsd hy k^p^ a 9M:fiae dbb. Canvmh, 
tlitre »« seven! a^effiies m «t«^ wkh ihc e^j^t>- 
to transmit c4ttcatkas^ prdgramniky tk^ «^ 
be BO ftelay m wimfflg fEH* a iytitca to be tmili ia order 
to bc^ trSBsaMSskm. fagi a^lkm, i^^i^ bave a 
uemtadcM capac«y to tmnmtt scwal prc^iws 
Hsu^simssiy. Wisb ite advcst c£ v^ico 
^daob^, ^ so 20 vittoo pro^iUM My 

be tmnimtcd om a sia^^ u aasp c tn d er at ^ odc 
tbcTcby mhMff" ^ tbe t h«»^b^ ol s satelbic 
wkbots havl^ to spesd <me ia r edcs^w i ig f« 
r^n)^^ tbe essttsg base dt s^eSUes ia ori^, 
Tlvoi^ tbe use ol veiy smaU i^imrc tenaiaals 
(VSATS>, k ft poaa>te to ctsnbw «^ ^»dia ^id 
data «^ asemlivky. 

Of the 92 Bii^ VS. tekvisk»i 
boaiebc^ (TVHH), 53 milBoii w 57% w^scribe lo 
bask sovkc Not aB l^msek^ are r>a»ed by 
c^»lc. bec^e k is ashex sot eost-effici^tt to lay tbc 

cal^ orveas are too HMB^ poi^'^^ 
tnveststtsl. Coldly efiougb. wtclte» are beog used 
to reach ttoe bones ioMC^sS^ to 
exaiai^ K Praoc Fanocr^ wteJi sm:}^ laajoT 
od^prtjgrsauBersasdoperattH^ basiest »^i^a 
servkt to dehvcr eri^ type pn^r»mffig to those 
homes miserwd by a ^oai»i Heocc, tJw 

c^yviott& advantage a &aieiyie*& ^tl^ to readi ever> 
houseSK^y ts dtmcaaxxmd. 

ll ^saM also be u^ed that sme^es ^e 
used by cable {irogrammcrs to dbUver Utesr f^c^^^ 
to c^)k bfid rM^ for distr^xMioo to mstalkd base 
of owr 50 iBiakJB TVHH> This faa sbouW not be 
^^fttd m crasideiizig the tmpoTtasce s^elii^ ia 
the dWKxry of edncalioa^ pn^ams proviited there b 
availabte dumocJ ^iaoe on a paitkniar c^k system. 
Cablr a &mted is its throughpui capac^y. The 
Average chamie] capacity of c^e systems is 35 
chaffl^fe. Thts » scarcely esoi^ to satisfy the 
vor^iotts <ks3^ ft3ir cstert^aaeitf and !o offer 
€^»eit>' fev edocalksaa) prograBumisg- 

Fibcr optic ciWe hffi» some advantage* m 
that il has greater basdwidtb capacity tto) coaxid) 
cabic. suffers kwer hases erf sigoa) strength mrr 
dt&iaace, aod is capabk of interactivity. However, 
fiber is not available ewywtere and « would be vtry 
cosify to wire tbe nation wkb fiber. It » estimaicd 
that if the lelepbose companies were to w»re the 
nation w^h fiber i^ic cable, it wouW cost between 
$500 aod S«W bilkm and would take manv years lo 
ct»npleie 



Mieniwa^e wd terrestrial twuadeast 
tekvi^ are tlte ttost tecte^i^ ftftsemly aie 
the pnimffy «e^^k assavmsma^ lelevbm. 
Ahhc^ biHb arc elN:ciive means of 
dsstrdmtCT, they each have coverage usA capacity 
Umtta riftm ^ ti^y csBoot cosQpete iniifa s^^to Uff 
moiomtfte w even r^;it»al ^ogrsm ocjn«r^. No 
om ckhveiy sy^w ^ witboia »y atotasstng, bv^ 
sateZhte trittssissioo b the most efiecai« for 
yosfyiog t^ cr^eria sti;Rdated » the pftts^ 
sedkm. Sateffites are sho ampmit^ with other 
debv^ systeffis ai^ cat tA^its the kteteia vivaaa^ 

of ea^. 



SmtSt» Market 



At km aae ObamS sallies 30 or 
m»c time or occa^oral toe irasspc»ukrs crffcr 
edscalicml senms. my are C£ Smccrs 3R and 
FIR. Hi^^ 4 and 5, U^hes Cdsx^f 2m^X 

GT£S^>Mnetl«id2,a»dTelitar30l. AtKit4»Qd, 
eight s^dhtes provufing 22 m more fitB lane or 
Qccffiuosai use trmpostcters are used They arc GTE 
GSTAR X aod 2, GTE Spaccnct 1, 2, and 3, GE 
Stfcom m and 2, and Hughes ^ 4. 

As of October 31, 122 Kti^xaid trMispoo- 
ym c^mtkma) tm JS. satellites. Of th^ 
^Bc^ III ate m use. The Kii*bax»l trBas|>o&der 
figures ck> not isdiKb 19 oa 6, tesi^ed oo 
O0fAer U 1990L bia aheady 16 oi these have been 
kased tea video entertaiaaaem servKCs. GSTAR 4'& 
16 tran^c^kters, tauncbed on November 20, 1990 arc 
aHo Bc« iiu:hided There were 384 ObaiKl 
iraoftpOiKters t^^eratkm^ for the same permd. Of 
thm !oial 331 were ia use. Not reflected m cither of 
these nsmbers are tlv 24 transpostos cm e^ of 
Galaxy 6 and GE Sstrom CI, kntched October 12 
and November 20, 1990 respecti^tly. All vi tlwse 
sateUstes will become operational some tune in 1991, 

Some difference of o^okm outs wHhm 
tt» iadtt^ as 10 bow mifch siarplfitt capac^ is g^oii^ 
to be avaiial^ to edt^ation in the Imhtstry 
estimatesw based cm {4anned iausctes in the early 
years trf the decade, indicate Chat most vendors will 
have prdaunch amtraos far most of the tran^Kmdcrs 
avails on new satelhie<^ Howtm, em^^ 
technolo^ si^ as digital video compressioo 
techr^^cgy coski radkally change t^ milkation of 
eadMo^ and future uan^KO^rs and dramstieally 
isKiease U^tr capacity. 

Present saieUiie providers prxsbMy will 
cominue to have space for their curretM cdtKation 
cbenis Ho%^evcf. the EDSAT Inatfme could not 
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d ct cnai g c how prepared tht f^mss maf kctpUcc will 
be w Kmsmodm a rspid cx^tiskni in cducmmal 
asc. Our best d^B&Bte b (bat coosotidatka of 
cdttc j tk uwi progTM&im]^ €»r more s&tdlke^ 

OEBliBg laidl^ to (^ber or sc^ »^eili{e» so 

ofdcf 10 accommodate tbc prc^cai market Prcsura 
My, lowor C051 reb^bk lruupi»der lime aUo would 
resvk m greater avaiiibilm aad mibzafKW of saieUite- 
based ti»imsk», 

A! least Hi provitkn cdiKaiicval 
programming delsvercd saieUkc ba>r been 
iileoii&ed A Hu^ c«tmpiitd by teuiKky EducAm^o- 
ai Telemtofi of 20 ihc ia^- |Hovkkn rotaied shat 
Ibey cqicet to {mrdb^ miot- ib«Q 75J0DO hcmrs of 
im^ofiikr time dttriag 1990-91 scbool year. It 
tbc prb&e bro^kasi tkne a 12 bourse lakici: into 
ioasidcrsucm tim asooc (^^fefcsces, fc^ dav% a 
««ek ovei' 36 wteks wbkb is tbe typical scbod ye^. 
ttec 20 agmdes wxwld ovm^ 2«160 Ismrs per >t;ar 
Biiiizabofi of u least 36 tr^opoi^en <kinn$ iht 

The KET study did sot iodicAe U» bjurs, 
days m durfl^ wbkb ttoe transpcmtkr hours 
i»^Mdd be used so tbe cxaet T^ffintnin fk a dedicated 
$tfe^ by these JO edm^tsos denies cmdd not be 
deterak^ However, tf esc aassoies a satcllQe has 
24 tr&QspoaderBH tbea |ttst these 20 prosrass fmwiders 
comxsvtt^ could mite nearly 73 pcreem ol ibe 
capacity of two satelUies ditfii^ the laimc 12 hem, 5 
di^, 36 week broadcast p^iod. Obviously, iHcrt 
cook be ccms^able imdenmhzaxkm (hex same 
imx^pooders durieg tli« rmaim^ ^mrs, days and 
wcela by some users. A cost ibc of a 

dedtcated s^el&e syaeiB obvk^ly wiU require tbe 
dgv c lopiD em of m^isathc educatxooal prc^amBiing 
larger to aostradkamal smrffiffs, other edtKaUooal 
ases d excess time, or tbe sale wmcd tknc to wm- 
edsuaiiufl useis. 

Given thm the 20 ageacks idesuficd m tbe 
KET stt^ only reprcscm abmtt e^sees pereem of 
the in purchasers idemi&d by tl^ EX>SAT iosiitute, 
ooe cm see tlutf the probabk dtmaxid for traaspcmder 
lime be modi greater thaa |vkXttred ia the KET 
study. Mwy other a gen c ie s abo wffl seek time csi an 
edttcatioii sateffite, ahhottgb wt coatd documem 
bow much it mighs be. The po^ beti]^ made b^ is 
that education icpr c scat s a rignificttt market ri^t 
now. Tbe probtem docs sems to be demasd as 
mudi as the lack of co<miiiiaikm is purebasmg 



satellite time m as to gau manmum ectmoBK i. .e6i 
frcQs such a Urge eicpcsditure, 

A numiiM K of PiHliqg Eb^ Slatinni 

A mimmtts of 55.000 rrct:i%e sues 
ediKMiuQal tclec<vmmuaK:^iofis bavr beeo i^mificd. 
This r^cuie doe& indtide bust^ss televisKm for 
irasoisi;. There are ^>out 125.000 sdK)d inukiiag^ 
gra<^ K-12 ia the coumry. There are abo 3.Q00 
colkrges and universtties aad 6^X30 l^arie&. Little 
data are avaiUNe about tbe iaslaticd bas«d of 
receivefs of ^eOke signals by schools, coUeges and 
bbrsics. What » kacm% pfobaHy reisescms <mly a 
ponicm of the aauai iostalkd based. Here is ^hai 

Ib a Fall 19^ Ouahty of EdweOKm study, 
it IS reported that 2336 (Ib^) k the natios & 15^ 
M:bool di&trkts ba>r satelUte dssl»s. Seen asother 
way. 19«201 (23%) of tbe school is these districts have 
s^ell^e di^es. Ose earlier i^udy of sdtool disirkts 
^-ith satellite diahes t dem i Scd thM 6$% are C-baad. 
40^ art Ku baod, 7^ are C aad Ku^iasL aad 
are seeral^. In additkm, there are cnxr 3 million 
fa<»e s^elltte dish owi^n, OKKtly M C-bamL Due to 
tbe mil of earth statkms opersiiag at both C sad Ku- 
baods aay sj^elliie servidi^ thets shotdd offer dual 
frequeacy tt^pM^. 

The size of i^se emh statkms vsics £roa 
abc^ Z5m to Khn (or abo^ Sto 30 feel) in <Manteter. 
There is a urong dcsar by propam provitos to oUtt 
broadcast quahty reccf^R^ hex^ a some^vhai larger 
dish is required ro receive tbe weaker signal from 
sosse <^ the ok^ C-baad saiell^es. The u&e of 
blither power Ku-band trai^iicmders brisgs down the 
size of tbe earth statnm to abmfi I2m (or 4 feef). 
Mo^ dishes arc mounted on the ground so as to 
minimize proMexns of having to remforce roof 
structures to witloiand tte wdglH and wiad b^lii^ 
comtiiions unposed by these dbbes. 

A^tou^ oo actual cost figures arc 
avail^Je fnm eds^t^aaJ tetecommuBtcatiosis users, 
it is koowa th^ earth staticm equi^eat costs, 
indmliag iastallatit^ can range from K4O0 to 
$30,000 a mw. This f^ure is esdusive of the costs 
of peripherals such as monitors, photte lims^ video 
cast^ recorders, personal cc«ttpiiters. or linking the 
dish lo several locations around a site. A more 
compete survey of tbe tmiverve of grmnd stations 
used to recetvt educational prograsumng is tn 
progress^ 
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WIbcu qsc looks m the unh-crsc of 
sateklEcs bung ttsrd for cdi « atioBal lekcomnimka' 
lioaa, both C ^ l^baod t^eOto art hcti^ m&zcd 
Hcsoe, Miy sAtcfi^s) pmvu^ m^Kt musi c^er 
c^ak^ ai both fre^ecocy b«»k 1^ coc wnr lo 
^greg^ iht issm cm ost saie&lc« ti sbov^ be a 
bybhd. It mw ftbo terabit to f^rovkk cntss- 
strap^^ of C Bod Ka-ba&d maspca^f^ im-board 
the sat^c. In otbcr wrdv ooe cooki y]riiDk 
btiui tttd the utc&ae cosveit tbc &cqiiciic% to 
daws^ at Ru>baa<i in sdd^km to being al^ lo 
fcccsve aa U{4mli « Kq bskS 4owiilak C-baad. 
This c^Mbsiity waM m$kc k possS^ to access tbc 
lar{^ Mtaba of C-b^ dobes ^ cal^ beaifeiub utd 
a! fmv^e bonirbokb ibe ^owisg aumbcr Ku- 
baad disbcs. It skottkS be iKrted tbai tlK FCC wiU 
requbt full freqaoicy reuse of both bands oo a smgk 
lateUiU m cmier to maxBSU2e the ^ of homed orbixal 

Hyt^ salell^es axh as GTE Spaceact h 
2, 3 aod Cornel ASC offer fuU frequency icusc ^ C- 
band tms acM ^ Ka ba&d. Because ctf ibe increased 
desiasd for sale^e capadty and ibe lim^ d 
spcctnmi. tbe FCC k * ikiensiiH^d tbat these dcs^^ 
arc BO bnger an efftoeisi tec of an orbitd skH. 
Because issfnictional programs odgisaie from and 
are rcceHrd is all 50 stales, ^ h necessary for Ibc 
satcUflc lo havt: CONUS uplink C3p^b^b^ ibat tbe 
location of any program provukr or receiver U nol 
resimtcd. 

A few cofflmems osi tbe rclalioiuiup o! 
balcUHc po««r to di»b i»x arc s%ce&&ar> Oencrall^ 
speaking, the higbcr the power tm ibt s^aiclbie, the 
smaUer tbe d»h and thai ixapl^ lower com of earth 
statical eqiMiancnl and tii&iail^tkw. The ctirrcot on- 
orbit C band satelbtcs operate bcrwcco 5 and 
watts, and the Ku-band satellites between 20 ami 45 
W3ti%. Future trends are towards puniag even mt^t 
powt:i on tbe satellite at both frequemv b»ui&. 

The b^^besi power salelhies being 
proposed (from lOO to 2U0 wans) arc the direci 
hr. least sateUucs operating in the BroadcMi 
SsieUJie Servke (B&S) band with an uplink at t7 Gh/ 
and a downhnk at IZ Ghz. It ^ anticipated that 
reception of a hjgh quality s^nal can be achieved wnh 
a 13 inch flai plate antenna or a stmilar mzc parabohc 
di&h. It should be noted that tbe c^ctdar polarizaiion 
scheme in tbe ESS band differs from tbe linear 
polarization id t be Fbccd Saiclhte Se nntt ( FSS ) band 
of ejosiing saleUiics and eartb stMions To achie\r 
a>mpatibilil>. the existtnf tumt^rse of dishes must he 



rctn^^ cff rejdaccd to n^rhc sig»^ in the BSS 
band, in vy enm, noi» of ihcst BSS Imda wiD 
be tauDcbcd a^ t^)cn«iKmaS before 1994. 

tyonkaSy> sew s^c&le sytfems in the FSS 
band arc ofiermg ^brr pcmr at Ko^jand m 60 wmts 
and jd 120 w;g^ by cranhintf^ the two 60 

wMi travc&ng waw t^wk ATATs Tehaar 4, due 
fw knntch between late 1993 to e»^!y IW wiU 
prc^tite this c^iirinht)'. Oil^r repl^enient sateiiie 
systems may abo c^fef ^eniiar pon^ leveh. ^loe 
they miSi t^ate al tbe same freqnesdes and 
polanzatitMS ihm arc currently in use. there wiU be no 
eomp^&dify »&ue SirieUUes thai sei^Kc the 
edncaiioi^ tefeccoimttaicBtkm market today and ff^ 
tbe near fttfurc sbimhl operate M bcoh C and Kn 
bands in tbe Fwrd Sateitoe Service. BSS couki be 
used to aui^efA program offerii^ when it cosnes intn 
existeoce btrt not to replace tbe systems curretitiy in 
orbil. 

Trtlu Ri'cT l^ far TVwsmsaioQ moA RturyliiMi 

Diptal vtdso compres&km can help to 
increase the UK <^ transponders by alfcw^ more 
than 0$^ video f»tsgram to be transmkied 
sunukaiKOUsly over a smfk transponder. Some 
eilanatcs range as hi^ as up in 20 video s^^nals per 
traaspoiKkr. At present, no cc»npressioff servKc of 
more than ei^f signals per transponder has been 
a&aosmced for commeroaJ opermion Abo. 
pres'^iosi lechn^ucs do col affect the satellite dessgo. 
iiiste^ they reduce Ibc amount of transpotider 
capaoty required and lbcrcb\ lower the cost of 
iransmission. 

St^cmcrs akm$ with thr video s^^ial 
offer the pmes^ial for stmuhaneous foreign Ui^ps^ 
translatkm as well as spectal ^rvkes iuch as data, 
audia and e^>sed-capiKming for the bearing tmpaired 
Tcchnol^ slmld and can make educattcmal 
pjTo^ammmg avail^34e to all regardless of ibeir 
haiKlicap. 

VSATS (very small aperture lermmah) 
arc one of the f^esi gro^^ng appbcauons of sateUfle 
f rcbnok^ Httsdreds of business netiwjrks emplo> 
VSAT systems to handle data, audk} and video 
transmission with two-way capaHl^ among several 
sites wilhm an o^^uuzation. Most of tlwsc servkrs 
are pron^d on Ku band satellite^ This beii% tbe 
case, there will cotstmic to be increased conpetttioQ 
between tbe busmey> and education sectors for access 
to Ibe already limited suppH' of Ku-band transponders 
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A cosBS^Cttioa s«l€£sc cm cost bc tw cc a $50 aad 
$73 a^km. The latach vdask fcquked lo pUcc ite 
sa^Site oHm ts dio fvie^ si tbe lo $7$ 

and d» ro^»s » the entm a Iffifficb fa^anr &(»iic 
oiler ttcssaiy wmild co^ as raudi as 20% of cl» 
CDfflbiwd cost of tbc sal^itt asd iai^ vchkte. 
Tot^ ^»cc Anneal cosu sre cslmiated lo be: 



1 Sfltcffilc {g^ $mi 

Si^sfotai 
Imarancc 20% 
Total 



$75 miUtoa 
150 
$180 miUiOia 



Editratifflirf tsu^^iKiQsft caisat cdOfecthnel^ con* 
pcft wkh priwttc b PH U fi a fw civi^KHidcr tunc. 
There is a tfcod lo {»d mcirc powcar ^ die 
sdttfike « both C tmd Ks-banib* 
CHgM csmpresskoi t cc l m iq t tt A arc a& 

si^b iraaspoi]^. 

To senm csmti^ aunme <^ wth staikms, 
a saie^ sb^d opcfM s Utc S«e^ 
Scrvks. &oafkast $tfe^e Senrks stolid Boc 
be mted (mt, inft ihoM oaiy be conaidovd to 
ai^jncm scmct ikS^vi^^ si tbe fbreseeal^ 

Scoic meawes sbo«M be lo aggn^e 
edocatkisal ^ogrosi providen to Biorc cifea- 
ively c^naia saicUife capt^isy. 



Seme believe a is priKim to purchase (wo 

saifBttCT asd lauscb servkcs io the evens a 
c^^rq^ faiime of oae, thss rcdiKs^ i1k time to 
rc|^mihelo«9ateililetoc»lyafe«]Bomh&. Sudia 
plaa obnotisJy wcmU ^HilTie the co^t. 

Total system cost mw^ aiso amtdct the 
cost d tte gromi s^TCBi, th« b ti» size skI otti of 
tbe tfaotamH td earth statioBi to be used Ua sate^e 
recqxioD. !l was BOtcd e»to that to p^ sore 
power OS t^ saiefiiie vrasld reduce the «»emsa 
mdcoiaei|B»}yitscosi. Wlra leveral tht«sa»^ 
earth itctioa m iavdved, this » ahv^ a besdidal 
taOt-isS evca tKe spwe tc^tnem costs nse. Ttey 
witi ^ways be c^fs^ by the reducticRi in gnmd 
s<^mesi co^ 

The KET Mudy ^kntiSed 20 sm^am 
pTondcTB wbch wiU pmhaso more than 75,000 homh 
oi tra m p ocdcf lixm^ sd the 1990-91 school year. 
Ttee i^escies rcpr«m ooly abom e^leen pcrcest 
of tte purchasers ol tateUite time. Ah^ni^ we 
coahl iK>t codstn thek rKpeod^nm, h i& 
fAasatk io assume thai the ti^ mskei is is excesa 
of $30 si&>9 ssoaalh wbkh is mm than nough to 
psyfoTB satellite ta about seteo years t&d»dixig the 
aosoal cost of maistaioit^ k. 

7imw| dTTccWkdl Itefa^ 

1, The imi verse of users d sitdlites lo receive 
edttcmtoosd programmmg b rather iarge, ^ osrr 
554)00 receive sixes and growii:^ 

2. Both C and Ku-baad frequeodes arc emp]o>ed. 
There is a sboit^ of availah^ transpooder 
capacity at the times required. This is 
especially true ifi the Ku-baad 



4. GOVERNANCE AND 
MANAGEMENT ISSUES 

Omenh^ oflhc Sittlte 

Ow«»rsh4» xd an educaiitm satelhte is a 
matter gre^ tmpc^aoce to both fied»aS a&d stMe 
poticymakm, Ttee arc three options for seeming a 
s^sielhic for edacatioa purposes: 

1. acquire a Federal CommttfBcaticsis Com 
raxs^ (FCC) liceise to an orbitat stot 
asd purchase a safeUkc so M tf; 

2. acquire a Uceose to an orbita] slcsi asd 
comraa with a vendor to provMte a 
smeUiie tm a lease basis; m 

3 let a veiHior acqtiifc the bcense to ao 
(^b^ sl<^ ^ provide the satellite oo a 
lease arrai^fes^t. 

The first f^mcm is ideal from a control 
siaisdpcnat. but if may nut be Ihc most feasible 
itmiaSy. The ^siga, cwtncctimt and Sauisch of a 
sjtteUite k cosUy reqmres at feast three yem to 
ccw[4ete. It is a capital intensive vetiture th^ 
requires omsidera!^ up from tomtmettf before the 
s^elhte b in Ma asd uscalHe. roxanang a project 
like tlm from design to tauach vKMihi be dif^full. 
SiiM:e the for an education satellke is inuncdiate 
and growing, one ci the other onions may be more 
viat^ for tbe near term. 

Under the second opikm one oouU 
acquire an orb^al slot and then omfra^ with ans^ber 
l^riy 10 Iniild. launch and ^mvatxfy finance a satellite. 
The advantage to this approach is that it provides 
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vm ftnam the kmg aiH i Wkm ixroceu 
rpq^ftd by the FCC Tte opto wtt take »mc 
tiice tof»ime, to t cook! ivc^cvto ikkys 
if^Miff ^ fSiMtuAfig or c wi t fu c iic a It tbo 
eewts c«tesd^ f|M wis be v^ii&liic en» 

The tted cqiCfoa pmctia ibc qudkesl 
to vccmm aotttt iQ a tuditt Ibt rto niwt 
Tte lo n es^ciag Me3^ ao be 

iccmd ^ber b)r cmtr^ ^idiise or by iei^ ^ or 
« fNHtlDii of ^ tisapoodm. An oduiiig uwuu erf 
ibe si^^te ^re«fy bat n FCC boenc lor as 
aljt<adtf^iCTtfiootitn«rr craft. Sadt aa ^proicb 

ite ies^ process of scoirmg i#tft to n 
ofb^ ai^ tte reared «> aodTBd 
laradi a new salci&tc, Ato tiberc s bo risk of 
loai^ tbe fliifi^ m. Imicb. 

Tbc ll»rd f^itioa does bave some 
probkau. Ott reason In bavsog ra edas^tam 
mtSsst u to tbe aoed Cor lepetf cd 

reorieauikmofgmiiidati^eiMe. Tbe Ikcasn b to 
the best posto lo makiam oiblzal stoi. Abo, 

mi eiis^qg sM^e ibat is pr^e^ coafigBr cd 
fioeld be a peoblea. 

tbe tee retired lo seme a ^ 
itfefiitt it be pnnlem to get timuA wsh tte 
"best ^ 8va3^ DOW «Bd desiga a better 
repkcetBsst to wmt oehfise tSaee to fiwc yem doon 
tbe tt^ Ifcwcvcr, ssoe n oibtxa) stoi bebm^ to 
tte owner of a a b^er cba^ ia la^e 

ftt^ coidd reqitire temy fi^fad^ aod <kmdi&k to 
^a&ge orseiditloo ^ a diffcreitt orbit. It is 
cmeiv^ ^ a itieBoe owaer bu^ be wiSa^ to 
trttBsli^ ooe of ^ orNtal akici » pait of a ostrad to 
provide tbe satdbte bardwm, bia (ba% optkw 
probiMyisDOCaknglemsobitioa. Atttevetyleast 
poficynaicen &bc^ sccV to se%cia) k^Md 
oibitd ibHi reserved by tls FCC for eduoom^ 
porposc&. Tbe optiap ol tbitct oar tecoad ptity 
oim»sb^ cd tbe sa^^ tbee reoira opea bm ka^ 
lenn Aidnlxty is gabied to tbi; grtnaid le^BOtf ibe 
systeai- 

QomMo flf tk> ^ite 

Tbe edttcitioB uacibte system is to be a 
tciecoouBB&ieaticm '^ptpdioe" avB^i^ to e^b^atit^ 
am^atkos for iastnictiooa) purposes. Tbe pnmsry 
jBssskm of tbe or^iffizaiioD goveimag Kbe 
system is to cnsare elective, e^oitdite asd el&ieot 
me ol tlas piA£c rcsoiorc at a rcxsoo^He cofit to ^ 
asm. Pcsigi^t aa apfvopriaie am^art for 



govtrmag tbe sjsiko ts a taaner of deiciaiii^^ «dio 
ibo^ ccRP^ ^vbti decisciw Tbe dec to p s to be 
coom^ed m lias siMac« Mm to be ibesc: 

1 Tbe laice s^lto lime; 

2. Scb c Adcs «Dd pikaite lor itfe^ tioBc; 

3. E^mdNke aceesa lo iIhc a^^ife; 
4 umnm ^bl; 

5. Omamk^ of assets; 

6. AofBintoi asd (eoct^ar a tion, 
c^«Bky, b^td, euu) of stfc^s; 

7. E^pwBioB, dtoiitofoa tv fll^ of ite 
sytteas; koA 

& Opmboed pAaes nd prooetoes frf tbe 
orgarazilttsL 

Olber maneis sacb as nw o»ag ii ^ giealer ioeof ibc 
saie£ie% moaaotii^ dua^ ia MitewloGOf, mi 
aiakipadi^ ftftov apeds vc BKxre ap^v^aiaK far ibc 
mamymeot naber tbca a Romance 

body to ^ 

Go«i»BaBce ^ m orgmis^oe peaera&y 
biBs to tbose wbo mdse its Bsaibersb^ oe bnv tbe 
amst fisaocitf mievM ia bSety of ^ lam d 
s^effitcs to feaftiae fagrwiiopai igmmmiag are 
cdacaiioaal tcte\MioD rttfwas wteb operate aate a 
iStte cbofer or «^ Ae i»^bcs of aa edacatiOBd 
jpiiitu t i ^v i Tbere dso «e scvend mpnsfit oryw- 
ieatioBS w^cb broker lateMe-bsscd tasuactiopri 
pfo^wBs s«b » tbe Bla^ CoSe^ Sti^te ^l^work 
ttid t2» Nateud Tectedogkal Uiums^. Tbcse 
i^idet bave a fiaiaci^ immst bi ibe orgatOEtim 
shsce tbe |Rtid»se t^ saiel&e lime is a m^or ^ograai 
o^ense. More m^Kotaatfy, ibese are tbe ageoae$ 
tb» arS be expeen^ to Bse aa c^jcatioa satefiite ^ ft 
b devtiopcd. 

MoMsfaefluiuaaam 

Tbe EDSAT lastittae riamipffd asaay 
at gmgttfm Mi xBodelft bat tbi& rcpM addmses oady 
tbose wbitb arc coasaicrcd feas^ to 

cmpkmat. Cea&al ia tbe ttaalysis was ideot^^ aa 
orgm^ttm^ stnictvre wticb ecndd botb soic ibc 
interests ol tbose wbo wiD use tbe system and ibosc 
wbo wiB iavtst in it. Foar pos^^ modeh art 
disclosed bere. 

V a oatitmal soo^iedcral ageacy respoo&S^ 
im aO goveratti^ fB at boeg; 

X a i»w m caistii^ bnersiate compact 
orgaaizadoQ; 

3. a mt^staie educatam teteroawiofftratiniw 
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"coi^Kfative;'' or 

B "CONt&AT/INTCLSAT type sirocme 
with iKisbeivh^ us^ibr tbr cdbjtc^ oI ibct 



Eicii model b &s{ ^^sm^ la seo&ri loisn 
fb&mcd • d goBEk w of mm wdtsed to txmxcA^ 
MiffflThf fi^pt Md ffttwihtg. Ofcosnc; ^ IS ponSHc fo 
mo^iy 9Sy of tiicsc iso^eli lo sets s|icci& coooerBs 
iltf ofgwingg parties may have, 

Os£ ixuKkJ b to creioe by C uHg ic w uoai 
KSioo 1 i»lioiial B o np i ofi t oygatbntiion <fedkattd to 

tktty ngtocifiA antoowyc Hie duneyed OfguiUs- 
cta b but not govemscatai is siiisre. 

A&bcMigb opfffrtiftg ttsdtef ft ficdti^ cbutcf, it ^*tHiId 
notbeafifidtendageiKv TItt fiaiioeil Red Ooss asd 
^ Boy Scmas f3l Afficnca ue of fedmfiy 

piwkte lof (Ik (Ptcscxos^ street ufc gcwiwKC sod 
flttsa^ ol ti^ oigamic^oo. it wcmSd a^^Me mwh 
^ 1 Imoess omty c3Ki^ ^ has 00 sIocUk^^^ 
{isyi OQ <tividciMi&* 

CjoitpeA- Ap orggayayipg erf thaiypr i5 a 
ptA^ c oi p oytfi oo tto opcrcts ai tfee aaiioBai kvti 
It n tetf-govenied by a board of dsfctois app otmcd si 
(be numieT spec&d ia ks diana . Nestber ibc 
slate i»r tl» federal gov^^ioi^ tot direct coatrol 
ci tii» ^cocy Qttos tl^ are givts) rc^xm^tSi^ for 
the af^xttntiTOU of k% difectorate. Tfec i^e^ 
Hi«mpmrf cottn^ «8cu aod h» tbe s«mc 
fidndttry respc»&3niky a& any piMc ^eocy. Tbc 
asm of tbe syuem Lave dtpei d& 
on n^rthff tbev itpreaested oa ibe board of 
difcdorir 

M^mh^t^ijv is a& coating 

e&ttfy, 80t a mf wbwby orgttii£tisQ&> Tl^sc ate ao 
ifoea or cAbcr sienbcrsbip type iriciaarraie^s^ The 
agency f^stttXieitft as a wvice orgasiEatsoD. Any 
edi^^koal imtitiitioii agtiKy filing tite Kermt 
ta its charter can parcbase tras^ioiider lise 
OS ^ satglStcis 

F*^*^fry filial fmaadal ssppoft onild 
cotae £roiD federal or state appn>ptia tion, bitf ihe 
^eacy is expected to be s^-soppsSnag. Revests 
U» t^ igescy are gescraied frwn tbc sale of 
iramprmrtffr time oa tbe satfHttft under its ownership 
or controL The charier grants the ofgamratxco 
aiiihor^y to emer imo coiaracs, ac^utre debt, 
estabhdi lees for scjvees, aad cossdad aoy other 



t»stm:ss ntxessary to its efficnt operatm. 
FmaEs^ fm its siSeMiu» mid tdaSftd laad tKihim 
can be seoired tb^mgh hMUiSt gifls^ ^^ts asd 
ie>«fttte& froaa traa^N»Mfa^ sak»k 

A Hwiod mcM h as immtate oomptft 
otgaagtffim. The iitf'tftiate cosopaa is a 
ittsirBBicnt <4y the coadodt ti nwi&iaae a ^ e o ^ w n- 
Btac^ tttiv^ df f&stad s&actt mul bcTO&. 
^rgutiittioas fofased ^ this watwrr fwrtwti as 
a^ncies ttf the parti^itt^ si^es as4r l^m^ort, caa 
be w apy or te d ^ottgh doecS ^prapritfitni of siMe 
iuids. The coGspict mttst be rmjSed by tte 
parttc^wrttsg sl^ tegisl^ares aad a coda&cd 'm the 
stm st^mtn^ The imts of ti^ coaciiMct are 
coBsi^red tmding cm txdk mst, Howem, a 
coBpnS oi gaaiE i l wa does itot have tte 'good faith 
ai^ cre^* the mesbef suses so k nmst be 
respcnadTk Ust its own nstntmeBts <^ ^bi, 

A cotnpaa or^xum can cperaie m a 
Q}»8er!waiSiar to a (ietoj% chstered i^ncy owepi 
is is danettd by the stales rtther tte the f^nlerid 
gownmea t (See discttsskw below riiotf fedend 
^^mdl of toiefstaie ccnapacss.) Ttoeforc, all oi 
ite )bnd9iaf%5 descrdied for the premas tnodd cm 
also be pcxgonocd by aa sterrttite oomp^ 
{Hgmc^ioa A compaa woitkl have to be cha&ed 
and Kto^ed by the states ^n^M des^e to paiikip^ 
is the stte^ system. There are semai regkmal 
ed^a^ compacts (Sovtton Re^cmal Eda^xoa 
Board and Western Interstate Commttsioa oa 
Edarauofl) aad ose nalionid ojapaa itnnu^ tht 
Edncuioa Comtris^ of the States. These three 
tdersute aaapacts can serve as pfeceikms for 
crcatJt^ an imeriAM conpaci to acquire and taaaa^ 
aa edacalk»is! ssteSite systeai. 

Tie VS. Coimtiimks prc^Sftts tmerstase 
compwts that lo tecreatt the pdttic^ pow m 
ll^ ^atcs and to eMoach OS (V iaierlere the just 
supremacy of the Utiiied States. (See the VS, Const, 
art. I, id, d. 1; ^kmheast SMKsap^ Inc v. Board of 
Goveiwtfs of F^to^ Reserve, 472 U^. 159 {1985); 
VS. Steel CKffp. v. Mattisttfe T» C nin mt^v i on , 43^ 
U.S. 452 (1978).] However, states wnfamg to form 
%\sch a cotn|»Kt may pet^km Cm^reas fof permtsssoa 
to do so. {See Tocas v. New Mem, m VS. 554 
(19S3); New Hampshire v. Msmr, 426 VS. 363 
(1976).] An eiqireas ^reement among stales ts not a 
pjeieqtfistie to a fffldisg thai a coastmnkmally 
{ffoh^ed imerstM cwpact cws; snch a fmd a ^ 
could be based os rcdf^nocal l^jsUtloa hy two or 
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lomil ^ t mtm , IS«e US. tei^ Cai|>^ v. 
B^BUOc Tax CopmHtirw, } 

URi b aader tte direa fioi^ of tte it«^ «^ 
Mer Is^ It Vsim ^ibcMb hsM b»»I to 
^mo a cfnpKS w gu iiiaito khk 
coqqwrta to a^mnlgtmd dgccti» by ote^^^^^ 
n^ #i mK < i f titte&. la cm* a fuvtiulug boira of 
sooK voald be oee^ to maiBl^ overc^ itf 
thr iai^to In moil temus dir ^yverrnqg 

hom^ of a cos^M i^seacy is aa<b «P <^ 

stise ablmi^ tbtt m tvy <!qKsd^ on d» Dtfsre 
d tte Rcfvcsiwu^ ^ rmm dac^ 

su^ yo&ypakOT of offidlA itc ^icd tofly naMd 
to lbs g o waisg bow4 ol a wapM es^t^^ 
geaetaBy «o a rocaiiaoil bash ^ mvi^ 
aim tfw sewml 1^ Icderri 

gov en ifltq i i awlw c joca l odnf dtm oisial co^gm* 
smal flir^rov^ of tfsc tempaa, 

l»a gw ci ui i tf i a a. Aa aa of ibe k^sltfufc i& 
i«i|iia«d for pavtic^atioD m aa ittetsttfe oosspaa. 

oa be cainsBtf by co&sesi of ^ smbcr «afe&. 
la ^ imlracc, ite oodicn^ cooM be ^ states 
aad tenitom is oooU be Raised lo ttae st^es 
wteb utffize tte stt^se i^^^es la lam case, 
'iffaffT" ncaos BfSi^ access to Ae atfe^. Tte 
dowB&:^ ^ga^ is xa ibc |Hd^ toneia aad freely 
smSistk to viyoae wsh a mmx^ a^eaaa. 

£s«^^ Aa iatcmaie cagaaizttion » 
fiatded at teasi ia part by aypf i ^ i at ioM bm lite 
iTCsbcT Af^n^riaaiwj itqaem ofcca take 

Ok fcna trf'dars' assessed aga^ tbe tanaber 
accca^i9 to soa» fkmaida dcsgaed to aUoc«e 
orgaatzattotu] easts io aa eqt^sl^ siaaaer. 
Member sta^ voksoariiy cmx^t ibrir dues bin 
tbe Goaap^ asa^ have swae provisioa fw 
wifb^iWs^ coaspact sentos bcaie&s ff(^ 
BOfipiVti^ iBCiabc f^ The oiy.Mit»itK» also aiay 
secitfe md&tde fositiag from graats. Id 

cenaan is»aaces A may chaifte for eenaiB services, 
cspedafly tbosc pnovidrd to catities outside tbr 
member^bxp states. 

Is tlu& node] tbe 09gaaU^<^ cotua 
husctkni walKNri a or^ does stractare by cban^ fof 
u^e of ibe s«cll«c. The rates for umpcnxter lime 
tan be uaifona for cdtttauosa) bffitmokms io tbe 
meajber ««es Ni$ set ai a Icvd sof&ieat to tow 0II 
CM^{ami5alk«ial eipeajieji orgwn^atiofi iiadcr 



wito ihe 0081 of sceariog aad m w& m w^^ ^ 
i^d^ t^oB inaa tbe» ami oter leveauea. 
TnssspvB^ tiB» aoi used by Ibe » ^cH i b<t ttwes 
(oM be sou at m^op^ ^ cttotiQ^ 
Bi f l fe ^iitk y m. s po mnr a ibrr it«iea u " o c eas kai a l asers* 
aad u e o maiej pc i ajl rates la ^ oiber ba^m, Tbe 
vgBsiBtkB aboakl be &iara% seff-sfd^iem. 

fit; A Afe&tss^ rf«fewwwe X^mpe^^' 

Tbe kaotfkm of a mabatM tdeoaa- 
maakfikm 'oM^erathc*' is a less e«ffiber««m SMMltel 
1^ xi^sstM caB^»a oi yinioi' H tB Ai 



cdBctfioa ^^(cocics wbkb piae^» stfe^ ^« Gta 
foTD a i wywativ e oiyamaTioa to m^re aad 
Mfty a sttil&e syttem oa tbeir bebidf. Tbe 
cocqimtive b a aoC-for*fn^ Imstesa or^taa^ 

firovidea goods sarnces ^ iia maabm 
bdow flstfto rates, to tbe pafel^bc fe, tbe 
coopawx y i c p wtes s^dbte caamiaaktfioa K^riees 
to iSM m^ibm. Tbe coc^i^ttm is cieazed to 
aa^ae» fiiitf^ *sd taaacige Of wst sa tc & te s for 
eaetoive tse of tiie saei^vers, 

rtadnL A ooc^imivc b votoi tbe 
c&kS c<aarol Uie ncaters. la tiaa aM^dd tbe 
aseis ol s^8ii-s wraM omrcd tbe oigiaizasiflo 
rtfber diaa iH^stk^ cAaah. Hie oooperittive b a 
bas^s (Slgaaktfioa mtd b stractwcd as sacb. 
Maa^MBt b ftoted «td saperwsed by ao cle^ 
board t^ ^lacsots. Pi&^ics el t2» eot^er^ive are 
i^t^^stal by ibe d^^ors nd ^)|»md by tbe 
D^sdmhisi. btoy 1^ ibc caopefioivtss baw stria 
operatb^ isoeed^ea 'mp^Gastsicd by b;^ pnm- 
k»s ib^: (1) define laaoberslap elis^ality stmSards; 
(2) est^^ ckaiocr^ ^t^cedittres for sekdiag tful 
^t^teg i iueci oi' s to casare et^srsA by active 
umbers aad (3) {srolSr^ci^bets of Merest. Tbb 
eio^ pnM^ provite il» best q^mtisaty fm 
dired comrol ow tbe systcai by its aacrs 

lHasisxst^ Mcfldiefsbtp as tbe co* 
operative proNWy wtmW et»stsi of edo c at ioaa t 
^CM^ or^pca^e s^eto-bosed rastraOiQoa] 
prograaiBia^ Meoibersb^ woobl be ¥c^^iary aad 
cot^M rndude orgaiue^ilioas wWh ve aol govcRoaea- 
ul IB aat»T si>cb a» priv^e aoB|iroGt cd acati oaa l 
tastitutkmA aad tcfcwsw» Beiwwks. Hoacm, 
meifiberBbtp m cooperative coaU be a prcreqtasite 
to spbok acce» to tbe sateiiites ia tbe sysieia. 

Ftrndmp t A cooper^ive b aetfed to 
provide &peoricgoocbi»icn?kesf«rltebcacfitafits 
Biemberk. Tbe maabcrs »^pon tht cooperative by 
l^cbasingtbe goods and senw* it pfovafcs. lo ibb 
caK tbe meoiber^ can aiHtewite lia co^ of 
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Uatx^ pi)« aC Jtt for imsc porcfaftsed fnm 

tl» QGN^cr^ivc, Coa^ict^ives m c yc cfci i to be 



7r» COMSAT/INTELSAT ModH 

te Moy way& stMcs beto« tike SQVoti^ 
ptMs^ bodies jod &id k d^Ut lo ^er 

oos^£t as oat modd for kamM^ wpcmMm. 

CO^KAT/INTELSAT 4tnidiu€ ffl^ be 
CTOCbernodd. Ii cos^mia scmsr tbe futures at 
tte imcnUtt cos^psxi tod coopams^ moddb sim^y 
discaased. 

INfELSAT i& a msbi-iiainBai coopcr^ivc 
cr«i^ m 1964 12 ii^i(»B ^ed ffi A^ecisem 
Pi{tnlyM^ ti^ma AfTMgemeiu* k» a Gkbsl 
Coflssemd Cosaninsicsfkms SateBite Sysiea. 
FVcsc^ wmc 119 ofikiia are slgstfcma to ibe 
a^tNSKSts m^feioi^ asd ^ovmkag INTELSAT. 
INTELSAT$ parpose is lo c»d ai^ c^erme a 
system ctf c<»inB^icAk»s salves to &eive (be emire 
world Oat ibe naia rcasras fof fonim^ ti» 
fiaeraAKm^ cooper alive wai tbe rMOgakiim tlua ^ 
be dilSctth to perseade oU»r oatkH» to ^rieM 
80ii» d tbesr somcigmy to i» aHerB^kw) 
otfH^astt^ Tbe best way to do so wosdd be lo 
^ow ead) oauoa 10 prict tbe aervkcs pttr^iMSi^ fr^ 
INTELSAT 85 it secft 6t 

Ccff M^ INTCLSAT a gomncd by b 
Bovd of Govenm baviag bcntmi 25 asd 30 
sesd^erL Prcscfithr ibcre wt 27 members irf tbe 
Bond of Govertam. Mosi d; ibe Govcroors are 
i^^offlscd by nmkm wah iht tergest n&age of 
INTCLSATs services; bovvevc^. scHSie Coventors mt 
selected by grot^ of oaticatSv For exaa^ aU of tke 
Car3^wia3 stfkms are >cc^ rtf^tsemed <m the 
Bwd asd tbree grc^ td st^Sidiaraii Afrtcao 
cosstfies are represemed oo fbe Board. Each n^km 
or gmiH? sat^ des^t^uues fis owB rcf^eseiaaiiv^ 
lo the &ard. Govcrwrs *cfve ow-year icxms u») 
B<»n5 meets four times per yev. Tte Board 
f ii ^ a di^nnaD and vke dumnan awnaQy. 

to adt&tkm to tbe Bc^rd, tbcre are two 
govmiag '^timAm*: tbe "Meetmg of S^natcwi^,' 
ai^ tbe 'AsseosbSy of Partes.* Eacb of iHesc 
chambers meets ooce every two years to set policy for 
INTELSAT mid provide go^amx to tbe Bood. Tbe 
S^Bilories rrpreKnt ibe commercUi mter^s ia 
It^TELSAT. For aam{^ ibe Untied Staler 
represemative to iIk ^na'ones is COMSAT. Tte 
Paitirs represeot ibe go^oenunemal of 



INTELSAT. Is tte case of tkt United St«Us (te 
rfpfffsmafy^ to tis Assembly q€ ^anki is tte 
D^wmaa of State. COAi^T a adwied by iba 
State DeportiM^ Co amttf ce De{mitm«mu asd 
f f ^^f y i CommumcitioBs Comiitrtswai eoiuxifliug 
mmm of Im^ po^ ami imentfioori tmde 
omimg before t2% Meeting of S^^Jtoros. 

INTELSAT polkiM, prafms, and ^a» 
are esi^isbed prmsarify by eoMcnstw mid c o ^ion 
l^ii^ |f«me^KrABCi08sedatomcre«seiara 
lig^Scamfy, ^ nmat wgotiatc tbe merease private 
9^ octo- smams ib«t be wdla^ ^ up 
some tteff dotted cspM^. Di^ opetatkms of 
INTELSAT are comro^ by ra exeemivc mgrni 
be^d by a Dae«cff Carnal. 

M^ffuWchip Tte osb' leq tti rc m eimt for 
membenlup in INTELSAT are ^ a ofira be a 
Bi»ber (d ik^ l^eraiomd Triccomm Kitcrt i w 
Umoa asd tbm d sudEc ks paymems to a tisieiy 
A&bcmgfa each mesd^er amiox^*s tavestsent 
tmetrst m INTELSAT ^v^Mmie&al Ms Bsecrf tbe 
sc^mem, tl^ miomiam vm^ id owaersbi^ ts a 
fraMm of ooe p& cesti. tmib 8|^^03drameh S75Q,m 
VS. A oaiion's use U caks^aied by tbe mtmber of 
t^^tttdu 0^ dowfiSffiks ibm occur is tbm ooimtry <birb% 
ibe ia5S quarter of year ami tbe first <piarter ol rite 
next year; m dbcs wmdw saieS^ i raasroiss k m s are 
viewed as bavkig rwo compcmesis wbicb are cowed 
separ^ieiy tn determimag a sale's i»e of t^ sys»m. 

fimfett: INTELSAT ism&i^ derives 
from tbree soonxs: (1) perkN& c^]^ comrttnakna 
bv mes^ saticmH caf^al ripeadkwcs, e^ 
l^ocmmg a new sBteite; (2) perkidk assessc^ots 
made ^aix^ members for f^xs^^kms asd mam> 
leoaace expenses; ami (3) paymcm by membm and 
mm^member citstCTcrs for use of sernees. Tbe first 
two categories of ftft*i^\mfmB are detenntscd la 
propofumi to eadb mea^yer eta^*5 wmi^ os^ of 
INTELSAPs services. McmbOT tbat do »ot pay 
ibeir assessmems to a tiroiy maimfr are placed cii a 
fet di^r^ed to tbe Board; tbe tdtimate sawtk»i for 
t^oi^ie^meBI b expolsicm frra INTELSAT. 
Members generaUy are coosaemious iibottt making 
ibeir ptaymcms m a timeiy Cmbkm. 

Sbonbl sucb a model be empbyed by fbe 
siMes, some nsoHiificMbn tn tbe INTEI^T stn^nre 
and operatkms s probably iiect»sa<y. Tbe siata and 
jtnitorics cwdd cre^e a mt^^Uyered Miwm in 
Mbkb there a a Bo^ of Govenusrs representti^ tbe 
pdttkal and potky mieresU of the rH^ber ^ei and 
icrrirona which sets tbe policies governing the 
svstem, As 'imetsat' oi^msasUm, vtnlh its uw 
Board of Directors, ontkl manage tbe ijuasx 
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atxordif^ to the pc^3s$ tsAskl&si^ Iff ibc Bomd of 
Govei^m. Tfcc Boardof GtwucH^woyWbcakmd 
<rf coapas/" ^ ite: ^ifltcfc«" wouW be sm 

of ttis opentii^ cmnpMies-" Uwfcr ite Mdel tfee 
Bo^ of GowBW* cwjW have a Iwowtef ma»km 
olbcT c^M^rmkHB 8&s<icitfe4 wWi saiclfac-hastd 
iifistructum smki as amtrol 

Crut^ and iDBFu^si^ i j^^^ iasaaia 
MeMe s%staB fe^»ffcs b capsdiy town ffld opcmc 
ite tedi^cal lafrtftTUCturc assocuttcd witb spm 

4tti^ m»mcBWC of lltt spmfudi are fiqw 
tecb^ respas^^ics t ad agithK^ awes m 
edN;^i»«> «g^es have «tc»irtcd lo 
■yiiPtf TTTT K mi fry^'g* «^ ^ pei f o.- ipc d by an exaii^ 
gavcmoemai ^e»cy as the fed^d tevcl a prime 
scctctf ^ copaimtcatiwtt cf»»|wy, a t»w 
mttteime i^eacv creMcd ftw tim pwposr. IiteaUy 
iJbe Ofgnizatkm fespons^ fof Ute bi^acss and 
4cc^cal maa^eisas erf fte salc^c syviem ^c^d 
bavT o cp eri c oc t m this Inisa^ The imlv 
federal ag^Kies qo^M lo pcjfimn thsac futdkms 
^ the N^ioo^ Aenmamical aad Space Aiteiaiura- 
tioa (NASA) asd the Departmem erf Dd«Bc. 

the Departmem <rf X^fcissc has 
extensive li^^c lyssem woHdwto, the space 
sc^nt is dedkiMcd to ^leaTic mitof^ missKms ami 
t& BOt r«»day availabfc for civihaa »c. The miltoy 
be fi^ to itenaic caK or locffe trf its lauBched or 
mdausehed s^ltocs for this porposc, but « fi» 
inappropriate a niitear> a^ticy to maoage ll« 
lechoical uid ba^ie>5 affairs d a civ&afl e^scatkeal 
system Therefore, the only other vMc federal 
a^KV is NASA. 

NASA has been p^n the maskm to 
develop dviltaD siibz^ios of space fc^ ''pemful and 
Ktei^jc pwp<»cs." The Co^rew oji^ gjvc NASA 
f^poasimy for inw^iig the tcdmK^ 
cdttt^icofiatel&esysteira f has afi the trwking 
stMkms aod eaqpeitise required, la fact the saieHiie* 
be doused, etmstntcsed and SauTtdxed by 
NASA co«r«tors. Ho^rj*, NASA woukJ be 
operating a ickcommimkauoss b usia rv* in empeti- 
uon with lite jwivaiB sector, somethwg the Prcs«*coi 
and Co6$(res5 roigh! fiod poltticaUy undesir^ 

If the smt$ coUrctiveh/ create and iiaance 
the sateH^e system, with or mhm some federal 
fuxsnoal rfSiisiance, they would no doi^ >»TSh to 
secure and rctam lo ihemseKcs ownership of the 
oTbfiaJ skrts and frc^ucnric^ fm the svstem A 



mnhi^e ageocy codd ccmtraci NASA t» any 
^imt tmcff MAeiiJte tefecommBmeatiow eomj^y 
for tte pmvisjon and tec^nnaS mMageaujiH of the 
sBseSaes 

ct^msctktg wkh a i^ivate s^c» 
siM^ and coinmttnift**f>"f CKOpaoy 
be jwefefrf^ »iB« NASA wMtkl rely wi pin^e 
co^iacsm is any cvm, Snch a omrse cS 
wonld permit pafftkq«W» in the s^ojf^ ^ ^ 
privaic secK* on a «:wapctiti\« ba^ «hI ^ni»Wy 
is lower cost to theses. If the stale* wtft to 
or purchase tHmspcfflderv, fawtsnaWy the 
s^eH^e owiar iwaM be respoosite fi» opcr at io wa l 
aspects of the system. 



5. FISCAL ISSUES 



Ha edacaiion s^eUUr sy^ m must 
hetxsmt self'Sttffic^ni as soon as possft>*c The 
system pwwies a service w^aeh educatios 
^iBTtm^ are pveh^i^g on the c^^mereial marh^. 
These eapci»touit», il aggxegaial coaW be wflScfem 
10 «»*!nmie the cost of the s«e&c&, iWr xedmical 
aau^eTDCtu and 'e govemk^ iMiganBatioa The 
BBihrt forcvs thtf[ wiS upi»3 are the same as 
(xmd m tlw fifivmc s«aof . The orgami^mn intiss 
oqyect to re^cmd in a similar manner. 

The EI>SAT Inst^me bdseves tte system 
^uid Bol asiWBC ^ woM be suhstdiaxd beyond its 
mm^ year*. Frnthermore, ^ must be aWe to provide 
lU serifkcs at a r^c ccsipctkivc w«h ^ is avaW^ 
m the commeraal market In f»dcr to ^ this, the 
organizssion may oecd to bt sinewed in a way th^ 
permits s to sefl excess »p«5ty ^ eomseretal rae* to 
i«S(-e<feic«io»a* pmdiafiers. C»vioiisly» this can ha>« 
^t gy*if^«tf ii^^act cm ks tax status as an m^^nsEatJon 
and the status any finanang ^ may seek. 

Fsmsv tie wilh Taa-fiac^l Btmdt, 

The cosi of procuring and laus^ing a 
sateUUc for cducaikmal purpose may hz fiawaWc 
«j either a lai-ejicmpt Of taxable l»sia- Beeaiaetax' 
CTcmpt intwest rates arc sis^iificantty Usww ihan 
taxabfe imcrwl rates for asmparabic mtd se«»ilies 
of comparaWe matunlie&, it wotdd be beneficial if the 
wfeU^eouMbc financed in whole or in part on a tax- 
exempt basis If tax cxcmis f ma nang is availabte to 
It» govemrng body, itwro direct fo^nesi^ (and 
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firolwbty owomhip) a saieUilc migiit be a fcssibk 
a|s|ro<dL Federal and stale la«s regarding tax 
cxeaiptioii are divem: aa4 com{^:3L 

Uesera^y, tax-OKcrapi fioanoog for a 
s^elUte can be accomr^islKd if a is owned and used 
by SitaKe or k»ca2 govcrxxmcmai bod^ by eiitai£& 
wiuch are exeoipi from federri OKnmt tax under 
SectK^ 5GMcH3) dS ihs Imcraai Revt&i^ Code ot 
l<?86, cjf bv a combtoaliog Umreol. Any owiatidbip 
and iQiere^ m more thaa a ^ mmmis aamuK cS 
Df the vateUile bv io^ proBi tvsi^ ot tbe federal 
gvvTnuseal (or an agency or iasirwncntafitv tbcrc^tf) 
will elimiaaic tbr isi cwrBjpl btwd opttoa. 

It is cxpeaed ibM signifkam use tbe 
iaiclUle wU! be made by 501(c)(3) cducaiioaal 
m&lituiioa!). Therefore, muci related to having ibese 
boiK^ treated as "quaUTied 501(cU3) bt^ 
nsponas!. With respect to quatified 501(c)(3) 
b(sd&, Secti<»i 147 the Code provideai tbai the 
average maturity erf bonds can be ao mtat. than 120^1 
of the average useful life of the a>»ts bes^ Hiiasiced. 
Thus, if it b amidpBled that the satciike wiU r emais is 
(vba and be useful for tea years, th; average Uf c of ibe 
boods should boi exceed twelve >ear&. This 
timit^ofl does oot a;^ the bunds are 
govcnnneaiaJ bosds. 

A practical concern with respect lo the 
issuance o' these bonds is that state enM^ling 
tegi&l^ion wiucfa auib«ffi2cs the ^suaaoe bonds for 
501(cH3) orgamzmi(»s typtcaily requires bowJ 
proceeds to be used is the state m which the facihtv t& 
kiC4A^ Thus, any speoai launcl^ facilities couid 
be fiyMnwH in the state in whkh those facilittcs wure 
locaud. It may ako be possfcte, gxven specify 
tjMi g«a|ri' m state enabling kgislaikm, that aKbwigb 
the me^ wottkS not be kx:^ed wkhb the state 
the fim^csz^i the fmat^ssg couU be doM because it 
wruld beoeiit *nstHm«ms kxmcd m the state. 

Where the number of iastkinkiss soi^ tJte 
satellite are located in a number of diSuM st^eo, it 
may be accts»ry to oMipbte the fiaa&cmg thnntgh i 
luanber ctmipo»te c^ferii^ td separmc bosd 
isaues. Furthermore, if tl» estsy wluch owns the 
sasdkte is « 501(c}13) firgamzatsM, it may be possible 
to do the imandsg all is the stMe in whkh the 
501(c>(3} ectl^ is located, regardkss of the faa that 
cdnrttk^al tostk i^Kms armmd the ctmntry would also 
be takk^ advanta^ of the satellite* thai ftvmding the 
i^ed to do muht|^ composite tw^^tions. Finally, 
if a new govemmei^ ejitity k oeaied, the e^iabUi^ 
legiaUtiop couM be drafted to kAvc thm t&wx 

Whether bonds are tss^ a tanl4c or 
tax-exempt basis, the key dettnnin^inn of their 



marlietabdiiv is tl^ credit behind the debt. In <dl 
likeUhood eKhcr the pankipatmg educational 
in^mions will have to guaranty debt service or 
ct^ttracis anaic^oos to lake or pay ccs^acts \»'dl need 
to be entered into and i^<^d «o the boi^ truMee 
aiveting revenues from the use (rf ti» satellite. 

Another issue whkh couki anse tn the 
amtn of marketii^ of ti» bonds b the coverage ol 
uiterest payments imtU tbe satellite is operational and 
generating rc^raitts. Tv-pically, bond jHroceetfc have 
to be expraded within three years from the d^e of 
issue il» bonds, and the bcmds can uztd to 
indttde the amotmt mieresl owed ^ ihc b(^s<b 
during tlx constriction or j^yment period. It needs 
to be ttetcrmmcd in coo«jction with the fcasflniiiy of 
the econc^tcs of issuing the bt^nk as to how kmg it 
vbill be uiuil the i^eUitc generates si^l^m re^rnucs 
lo cover its debt service. 

The CBtity owning the satellite uiU need to 
be cuJ^r a 501(c)(3) wganiz^iwn iw a state or kical 
govemmemai emity to take advantage of tax-exempt 
fmaiKmg, Furthermore, to the eifSent there would be 
mtwe than a de mmrms amoum of usaj^ by for -f^it 
entities, fmandi^ could ooi be dof^ on a tax^ 
excffif^ basts. To th= extern that use the satellite 
was limited to pi^^ scfaods and luuvtrsmes. tlnn 
maffc hberal lax-a^mpi bond rules would apjrfy. 

There are no spccifk hmitMit^ on the 
amouni of bans that a 501(cK3) orgamzaiiim may 
have outsiacdmg. Howevrr. under Code 514, an 
exempt orgamzation is required io include a fraction 
wxmkc recehvd from any debt-fsnmtccd property la 
lis unrelated btmncss taxable income. However, the 
term -dcbi-iinan«d propCTty docs not include 
propcny acquired with borrowed fiutb if 'sub^antial- 
ly all the use of „. jihc property) is stdstamiaUy related 
to the cxercsss m performance by such c^igamzauon 
05 charitable, cdt^iattonal, or other purpose or 
fux^tion CQttst^uting the basis for its exemption/ 
IRC 514{b)(lMA)(i). 

OOxt Mste^ of I%ianeiqK a Saicffito 

There may be an unporta^ role for the 
federd government in fmancing an cducattoo satellite. 
The Cot^rcss coukl snake an appropriation for the 
COM design, amstructitm and launch of the satellite 
and then lum it over to the governing body. Such a 
scenario tmght be more likely if the states were to pick 
up a major portkm of t^ cosi. However, ^esent 
fiscal and miliiary circumstances w^otdd Imhcate thM 
such direu finaiKsal support is uoUkelv tn the near 
term. The fedo^ govtmmcm could undeiwnte the 

— - pTht fcPMYlWrty^cc ) 
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iKHuis iMued bv Ike g^ofvcnii^ body wlacfe wi&5 g»« 
Qtftaks^ sinaibr to otkcr McxaMy 
gnwamced fiB»od paper. Howcwr,s»ch»ta»nltcs 
fire not lax cssipL i-tnaUy, tte (cdcndi govenmiem 
Gcmki dwiasc an C3cis*mg ii^U^ «^ rq^aoeaem 
NASA or Bii&ffly saicfirtc lo tte govefwag body. 
Thia wpaW req^ i» acw i^opna«i<n m <fciay in 

On ibc f^rtvkc sc<3W *i«fc, ibc <^gamaEMioB 
Qooid a«ek a sifte&lr raidw lo fiwJCt, buiW 

gfid launch tte MirfliU on a guaramecd lca*c-lMci 
tek A rtWwly rcvtow ^ftm isb^ be 

estal^s^cd Tifsl. but Ihb might be d fcasibte ajn»os«J» 



6. GENERAL OBSERVATIONS 

Sosic v^kk^ group pailki^atiu ^pres- 
sed C4«c«rm ^jcmt varknis a^ct* o* iclcyiscil 
instnicttoa such iwogfam qtta%, icacto ccrtifica 
iton j^c^tenis aed uasjrwOTinH io the abilnv of 
icachenandttodcmstouHCrsa. AWkh# these are 
ttBportaBl isNiC4> the proposaS pitacnicd to Fre^m 
Bt&h b% Govtroor WOkiosoa locused cmly oo 
wi^ffli Bssooatcd with the ^«ct segment of 
dt&taoce karmsp Therefore, the EDSAT Imtitutc 
has eoi^ned ihi& aoalyus lo owies assodaicd wHh the 
s^cUite lystcw ilself and not with the prc^^ramminj; 
which k cafT>. 

AocAher coocero of the pankipanti ^^a^ 
the amottnl of coiiUi^ jf aov. tfec body which amm^s 
\hc satclUte rfMWild have over the ^ns^i which u&c 
^. The EDSAT InslAute has xakcn ihc posiiwa itut 
H m^^3t^?nmt ff^ the orgsm^aiioo which couuols 
the satcUilc lo ccwiro! pfogrammii® conlct^t or the 
lerrcstriai trammi&sion and rcceptjon facyuics oi the 
educational fl^cooes which uic the saieUiic, 
Thcxcfort* the govctnancc d»ciissioo focused onW 
the kmd of stroduye which ca« best ensure the 
eqttiiablc, effram and cffeaft-c maaa^mcm ol the 
space sepotti of a s^cllitc based leJecooirauBKatwn!. 
^^xtem itedk^ed to msimciMm. 

The sB^ym did vm^ indudc u»ifi$ euhcr 
ifac CorpOTtion for PnWk Broadcawmg CPB) or ihc 
PuHk Broadcasting Srrnce (f^) as candjdalcs foT 
govcreing or managing the satellkc system. The 
Corporation for fublic Broadcasiiiig is a D-C 
nonprofu corpc»8l8»i, the crtaiion of whkh was 
anthoriad by CoE^ress in the riiWic Broaika&iing Act 
of l%7, CPB was intended by Congress lo fc^cr the 
de^Tbpmcflt of puWir radio and lekvisioD CPB\ 



»ahft jMirtKqwiion in the punu^ of tbcae ^>8la is 
cbedccd, towrk-er , by the rehnaaiKX Congiw to 
aUkm it any ttmnA over Intsadc^ opcr«k«$ or 

SpecsficaUy, CVB » prd^^ ffw 
owmi% « oper»th«, amoi^ other things, ^any TV oi 
ra^ broadcast status system or wtwork . 
mtcitoimcetk^ system ^. fmWk fekscoamniacw^ 
CBlky, syiicin, w nctwwk," and fiOBa producn^ 
ffft^Koa. lu fm^km b tlws largely liaMcd to 
esatsMh^ gn^ to cmSws not ctmairMcd by itese 
l^t^imoss. U ^^onkms these psaSA to pi^ 
televxs^ wtd ra&o siMions and j^wcrs of noo- 
£(,sis)craa} ^Gffua% ihroi^ an elaborate process 
T^xscT^^ed by OM^gr^s. 

CTB is ciMiowcd by Coi^res* wuh a 
^pirt^ Broadcasli^ Fand" adminalcftd by tJ^ 
Secretary erf Uic Trcasmty. Congress enacts mhtxl 
hr^^Satkm fix the Fund several yean in adwKX. 
The raiovM avuh^ to CPS is also lii^ to^ 
anuHntf of fiads r«sed by the entities CPB suppers 
A "Satelhic IxaeramBeciion Ftnid" ha* also bern 
cslaWishcd- The ^onnt of $200 miJiion has been 
aiHtoized to iJw Satelhic Inlerconwaion Fund fw 
1991. Preienily, CPB j* usu^ Uksc funds to 
purchaw: iranspwHkrs fw use by the PnbUc 
Broadca^iog Scfvice. 

The Pi^C Broadcasting Service (PBS> is 
bcneficiaTy d CPB grants It, too. is a DC. 
iKMprofit corporaiion, incwporatcd in 1969 As 
sttch. it bas 538 public television stations as 
members." PBS ts si^antially supported bv funds 
fro© lhc«r station members and receives onh a wnali 
percent of its funds directly from CPB ThcM; 
member siatioos^ however, arc fmaised by CPB Iw 
apjmaimaicly 2(Fi of their funds; the rest is prowJcd 
moslJy by jmvaJe sowccs and stale and local 
govemmenis. 

The sialtrtory mtssran and consiramis 
placai upon these two fciiral agcurics do not provide 
the stmjurc for the governance and technical 
management of a satelliic system. However, sf the 
federal government were to assume full respwttibihty 
fm the system, mduding purchase of liw sate^s. 
ihcD it would be rcas^siabfc for the Cm^r^ lo 
ccai^r grsniing either CPB or PBS respcsjsibihtv for 
mans^ing a federal satelhic system. All inlormation 
avttlaWe to the EDSAT Inslilt^e at the time of ihis 
analysis mdicMcd htilc likelihood thai either the 
Coj^e&s Of the PreMdcm were inchned to support a 
federally funded system ai the present time. 
Thertforc, this approach was ncA considered feasible 
at this lime. 
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Tte flutter of ras » sitt^ 

ibe oofiseasn tkit 18^ « dccnka WM PBS^ to mal^, 
bot d»f« WIS 80 rcttoo lor sol rnddag its 
ymh^l ^*^ H ^ pMi of otgiaisnioflil stnKnac tiuK 
is ci«^ Id £ks it B ftdbMf deskidyk. 
ftaess comnctBid telaiittahqa AT&T lev 
ni a« | >o od cf» 00 to new gatc^te a^gfci ddiy iotfc 
locatiaB AT>ftT wore tt» m te oottact to 
pravitSc a for Oie sUie o woit kn u Tbc 

AT&T cootrsst with PBS be ro^Qii^ lOHter 

The Ntfioa^ Tc^wwumaiay^Ckias and 
i^nsMm AdamitrattaD (NTIA) cm sera 
ii&pattst rok in rtimgffiagfetori graia fmb lo a 
Mtt^ systm. Coi^pm co^ KIIA « tl» 
^di^ for pan of ite oast of a mdSit 

procsrtmsan ne^oiitied fa^lte guwuiuji body ei l4a 
s^fitein. It cn assbt «itb fOaaffiag for h&m 
dmfofioKa^ «^ psmde ib«^^ fusds to 
edao^OB^ iBttkottou w^cfa adSae tte systtm. 
Hommr, if ^ms not omadeitd u ai^rof^^e «gcscy 
kff tiK pwcrraoce or ifchTwral mantgrmcoi <^ tbe 
Si8l«fi^ system. 

Tbe U5. DefMnmem of Edtoikm. IUlc 
OTIA, ctt be in wpoitam player bf ^ovl&ig 
Tcseaich asi s^cmittffiB cm the ok stf 
le^Bologjr for ostnioto»l imrposea. However, k » 
TOt ftfi af^ropnaie a^eacy, eitto b^r mi^kw or 
aimkpce , to opcr^ a s«t^tt systeiii ev» tbot^ 
{be ^ftem is ctedtettod to e(k«iMoai p«?pofiB&. 

A BmI m»d is «{drested to iKk 
impctftaise of ite private «e<tor in pa^ca. 
Ma^ctf ibe satdBie teJeoommaniwioBs oMnpa&cs 
bad ivpresemiim at vmrns BMetiagi ^ waking 
^re^ Tbeir kiuiiiBi^ ami tbe b^mn^km tbey 
laovktedwwwiyfe^jM TlwMicifeelmterybw 
shown a stmag isteitst ia foT]^ a prtner^ m tlua 
prasoa Tbesieadfaior^pr^ojf^utukmcrci^ 
10 develop lbs sptesi was tbo^^M 
coQsitoiSian to aWtitatr was ic^Bc ie d because of 
cm i cgrgt from edocttora «bo wioted avtfrol ol ibe 
systos 10 be m piA& 

The EI>&AT I«tm«e is wy asgmraoi of 
the maa^tbataie ratted by the private sc^ctor^rbco 
govK t at ciu seeks to ooanpcte besiaess ai^ 
oosuoeice for ^xxb «9d seivkesw However, wc 
beOeve that the {proposals ofifered here provide ample 
opportomly fm private pttt^atkiiL Ui^ every 
sceaario, the private sector at the ^ Se^t be 
oified opos ID bttht ai^ latUKb the sateflites that 
make i^ tte system. Most tik^ t^ priv^e s^or 



wffl piovide the tt^ii€^ mimteaaDe of the stieffiKs 
once m ixrbtt. Em private feianQOg be possfUk. 
It is apeeted tbm every i^esneM bt c^ea to 
wmp c tiiiw e proooemcaL Tl» 'jcif abject of the 
prosees «M wffi be kept px^^a the 90¥erDttBGB of 
t^s^t^ A]^^sa«cAB»iftiBtesyMaahiHist 
dktiies p^)& owQershq> asd goieraaace. 
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EDSAT TECHN ICAL ISSUES WORKING GROUP 



Chairxran 



Dr. Peter likiiu 
Office of the Pn^dmt 
Alumni Mexnorial Hall 
Lehigh Univemty 
Bethlehdin« F6nn83^raiiia 18015 



Pr. Rdben Brown 

Director, Education Affairs Division 

Offiee of Externa] Affairs 
NASA 

400 Maryland Ave,, S.W. 
WBshmgtAfi. D C. 20&46 

Steven A Levey 
Coimsel 

PUlsbury, Madism & Suttro 
1607 K Street, K.W 
Washington, D,C. 20006 

AmoM Siege] 

Director, Educational Technology Center 
University of Maryland 
College ?btK Maryland 20742 

Ral^ Meuter 

0ean« Begional & Continuing Eduction 
California State Universitj- 
Chico, California 959^ 

Marshall Allen 
Director 

Educational T,V, Service* 
Telecommumcatioaa Center 
Oklahoma State University 
SUllwater, Oklahonaa 74078 

D«inis Connors 
Associate Admimstraior 
Teleconmuntcations Applications 
i4th Street & Constitution Ave . N,W, 
NTIA 

Depad^nent of Commerce 
Washington, D.C. 



Charelyn Cowan 

Committee m Tran^^ortatKm, Commerce 

& Comamnicat^n 
444 N. QMPatol ^ 2nd Flow 
Natmal Governors Assoeiation 
Wash^c^t^ D.C. 20001 

Lynn Fischer 

Director, Market Development 
OONTELASC 
1801 Research BM 
Roekville, Maryland 20S50 

Jerold Garher 
Director 
Idaho ETV 

19X0 UnivcrMty Drive 
Boise. Idaho S3725 

William Nixon 
Manager 

Edue^onal Tedinology Branch 
NASA 

400 Maryland Ave, S.W 
Washington, D.C 20540 

George Hall 

New Teehndogy Initiatives 
^19 West Franklin Street 
Ridimond, Virginia 23221 

Thomas Hardy 
Program Manager 
NTIA 

Department of Commerce 
14th & Constitution Avenue 
Washington. D.C 20230 
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EDSAT TECHNICAL l^UE^ WnHKING GROUP 
(Ccmtiimffd) 



JuiAi Quuioii 

ft^W IPfft t 

PIrpctOTt Sduf liwi AfEiiTB 
Sooth Cm pmaUoo 

ASl»ta, Gaof]^ 30887 

N«tte Liters 

NEA 

Wsnhii^Et^ D.C 200^ 

Jim MeAJenlmr^ 
DxiM^« Tecb&o^y Oatttr 
Nalltmal Scliool Boanis AuoMtm 

Akrandrk, Vt?pius 22314 

Fml Norton 

Wism^ Pul^ T.V. 
3319 Weil BeHfo» H^w^ 
M«dss«i, Wteoniin S3713 

VifiS^fua Fox 

602 Cooper Drive 
Leiingtim. Kimtudiy 40502 

PrfiOi C. Weaw 

President and CEO 

UNFT Conu93ttnicaSaon& Inc. 

602 Uuor Court 

Ft Wfi^ungton, Maryland 20744 



Wa^La^teci, D.a 2000S 
Q«niMS.Udwiii 

Vko rwrident, Oownagnl AfBiiri 
W«siii^otiM BroadlGBsi^ Int. 
Iffitt C«mw^^ Av«, N.W, tSOe 
Wwdoi^tim, DC. «XIS6 

FraakWitibrow 

OSfO, I^l^vtai^ of E&icattcm 
550 Newifofey Ave, N.W. 
W«hhi8loii« DX. 20206 

Ortsm, ED-Nel 

7140 SW Mftca&mi Avenue, S.W. 
PMltfid, C^vrm 97219 

TomCcdM 

Seoifto ComauttM on Connnfim, 

Sdome ft Tmuponatimi 
^^eommklM on Co9ii]xittni««tions 

Hsrt BIdg. 
Wadkiii«t«l, D.C. ^10 

Wesley Werreyi 

^)eda] AftBsUnt, Uoofe CommiUet 

Sdfim, ^ttce ft T^hnobg^ 
S^ltoiieC^B!^ 
House Annex #2 
Washrngton. D.C 2X»\b 

Frank Beech 

President 

Beach Assonatre 

2in Wilson BWfd., «42a 

ArliAgtoQr Virginia 22?0t 
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^a^T TECHNirAT> TSSTJKS WOWffNO QWW 
(Continued) 



Ger^n Law 

Asia PoidSk Sps^ & Comaunioaimi Center 
less K. Ft ideyts^ Drivs 
Suite imi 

Arliogton, Vbigmia 22^ 

DiK^ui Bodwell 
Directs of Edi^ita) 
Corpcjaiton ftr Pi^Bc Broadcasting 
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National Technological University 
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Potomac, Maryland 20854 
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Lynn F^cto 

Director, Maritet Devetopment 
CONmASC 
1801 Betaaneh Blvd. 
Rockvfi^. Maryland »)850 

MdiisaA^Twyvian 
lioniifer, Pkvduet MarkAing 
GIK ^Musenei Corpmtion 
1700 Old Mattbvr Road 
22102 



Sharon Refa^wo 

NatiMsal Canter im'Iniwvatm in Education 
National Bdacatten Aisoca at i on 
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Jttdiy Sa^wald 

gxecntive Ansstant lor Education 
Sma Home 

AnnapoHa, Maiyland 21401 



Midiael Edwards 
Oovenunaat Relationa 
Niitiflnil FdumtMn A^wiatkm 
1201 1^ Street, N.W. 
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Dallas, Tgjtas 
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KPif^ CaoaiSa 
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"taSSSssr 



DMr M. MlnMaliii 

X mild lite to taka this ^n^ortunity to ttctmd m wm tmlae/am to 
tbm •ttwd*n of today'* 8M^T emimrmem «t tta IMmB 9f 
SolMct. As B»t of y«» kMifi tM SDSU notitvt* is « 
VMUi^tffi-hBUMMl, imiirDfit adiiostioMl ud nMuA 
Mmniutiea^ ttet wu foiaidod to omeuravi tte mmm and 
utiXisitim of talooflmaaiMtioiui wd rolatod tiwImoXogiM in all 
tosM moQ^^irat Awica'a aAoola. 

Z faal atrmgly that m ahmld aetivaly atimnra^ all afforta 
aind at ansitriM tbat tua talaiwiaam i i cat ioM ravolvtlon banaf ita 
avwy aactor of AaarioaB aoeiaty ~ i nqlnding taarioa's aolioola. 
tn him raemtxy nsblialiad hook, fSSS^I^S&f MMn ftff Iw 
aniculatvd tlw iaportant XiA bmSmmmmomtian md tha mmxrfiitq 
lAfdnatien^baaed acomasqf, to i^isapa tliia ooiB)aotioa« Tofflar 
aaid, wold ^ ^aat tha laanwra* ulio will ha fanad hy this 

naaaia. Mar nomio vitality into tha naat uanLuiy vilx ha 

SKradieatad m .^pftdwantal raallsation that atention ia, in 
Tofflar'a ranoa^ '"no lan^sr msaraly a j^iority f« ^omta, 
taacharSr and a haiKttul of aduoation rafocBars, hot for tha 
advanead saetora of huaiaua as wall, ainea its lawSara 
iMraasixigly racognlsa tha mnnaction hatvaaa a^Nication «fid global 
ms^^itivanaaa • * 

It la i^ratlva to haaia to axaaiiifa tha haat of poUoy, 
^ovananoa. timvmXs am Mnaaarial iamw ifivol^ in aatablianing 
a satallitaHiMad ta l aco aa on icatimta aysta tedieatad to 
ateoatien. Tha SMUT Znatitista's pro^aala and tha laportaiit 
Matino today vill avail all of as of tha ^portunity to axplmra 
thaaa iaauaa in graatar datail. 

Asain# 1 imtld lika to asctand a van valccm and look forvard to 
haaring tha raauits of today's saating. 

aaat viahaa, 



iinearalyi 




Sdtrara j. Ka^kay 
Ifashar of emigraaa 
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August 23, 1991 



President 

The SDSAT Institute 

409 IfPrth Capitol Strc9t 

Suite 350 

UMhington^ DC 200U1 
Dear Shelly: 

Thank you for the invitation to participate In the Saltissore 
neeting to dieeues options for eatabliahing an education satsXlice. I 
vill be attending e U.S. - Soviet Conference in Budapest in ny 
capacity as Chair of the Conereasional Anwi Control and Foreign Policy 
Caucus, and regret that I will be unable to Join you. 

X eraaend you and the other cosponsora of the Baltinore 
gathering for ymir continued diligence in exploring possibilities for 
establishing an organisation to govern and Mnsge an education 
satellite. 

Cmgress is deeply concerned vith finding ways to iisprove 
educational opportunities for all A«erlcans» regardless of their 
geographical location* A satellite*based infrastructure dedicatsd to 
education is an obvious tray to provide quality education and econoaic 
benefits to the nation. 

I aa confident that tfe are only a short ti» avay froo having a 
dedicated education satellite. Heatings such as the one you are 
holding in BaltiBore vill help ensure chat such a satellite becooes a 
reality in cine to improve the quality of education for today's 
children* and for generations to coae. 

I look forward to learning the results of the oeetingi and 
extend isy best wishes and appreciation to the participants for their 
interest in this ioportant work. 



CAM:cb/as 
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ConBrnfK of ^ntttb ibmn 
1$mtt of Bf^rmnuti^ 

July IS, 1991 




SlMlly Minstein 

JPTMldcnt 

EOSAT 

1035 ConiMisticut Av«i«m, n.¥. 
Suit* 906 

iMatilngton, D.c. 20036 
DMT slMllys 



nuik for your letter oC July Uth, inviting rm to too San 
WMCliS iSting of «»• EOSAT liwtltut. to Amtminm th. lovol 
S iStSSotlwI^PPort tor .n •ducation ••t.lllto. *• «uclj as 

r«win in i»*«hln?ton D.C. «• CimgrMWi will too in MMion. 

PlMoo Koop M InforMd on U»l« oituotlon. »Aicli io of vital 
iSStancTtrBaV and art^Ml .y boat to your participant.. 



truly yours y 



VXTBt T. MINK 
IteBbar of Congrans 
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coMMirm ON saENC^ space. 

AND TECHNOLOGY 



(SOS) 111 ilTl 



WLt 29, X991 





isvitctim to p«rtieloftt« in thm sm 

X M unatolA to 



yo8 for tlio 
ntoUito. OM to tta 



yon onA tbo otMv uu»tfon>or o of tiM tan fnnoiocw 
for yoor oontimiod dlli^^MO is aivloriiig ^omiliilitios 

•Amstioo KtelXito. 

loprwo 




lo teoply 

rtAffit*! vp|Hfi t OTltfio for oxX ABar&ouOf 
ocoiwaio teoof it» to tte mtirn* 



vitb f laoioqr to 

raQWuoM of tluiir 
ruutm o^Nidlc oto<i to 



J tv oenf iteat tiut o doddoafeod odosstien sotoUito viU oon 
^ OSM into boi09, Hootiogo ooeh so tho om tliot ym oro ftoldiag 
in 800 rnoolooo «iU holp meo raro ttat mib « ootolXito boenoo 
o rooUty ia tiao to offoet thm qnaUty ot oteeotloa tw to4oy'o 
^Xdroo, «od for tto onudron of go&ontlom to eoM. 

X loodt fozmrd to loasaiiiv of t&o rooaXto of tho MOtil^n nd 
oxto gg ay boot vioiMM to tta i^vtio^aato f w tboir iatomt lo 
tli4o poro^aota 




Oiainaa 



ERIC 
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The ftAiM^ t»v« ««i«89^ m 

TOmsommaics^m ^^iassm (NETO) to pmdmse nw^js i^torc^a 
find MjutaM s^Mtv and €^}|N' rrtfllvd WwDnmi^ 

Mrtt^ B«i(fick. Dtputy I%«clm' 
BiMk CoHmv SMt« ftenmrW 

WuhbigtKi, IHfltflct of CcAindsis 

CStmson Unhwctty* Soutfi CaroNna 

Ruth Tnmum, Dbidc^ of Pfogwn SefvteTO 
Univtfi^ Eittmdfid Eduofllion Stn^oss 
CfiMcmMi StBfi» Ui^v^n^ m FiMnon 

PMoy FtfkfiiMBin. Dbvdor 

SdicWr Comnnm^ CcAege 
Dsyton, OMd 

R^ F. MiiAar, 

f^^ontf and Conftn^ Eckmton 

MtmtW, QmwBi Mmwgm 

TriavMon Satvlea, (^aik County S<^o<^ 

Lm Va(^ Nevada 

fki(^ FamvaUo, Diract(»' of Commwications 
Rv^Cmmnimty Coia^ra^fi^ PCTV 
Oakland, CaHfomia 

Hwm Dyaaa. Din^r EducaSon Servioes 
LouWana PiAte Brwdca^ng 
Baton Rouga* LttAiema 

Jm Stohana, As^stant Diractor 
QeofSta Centar for Contimitr^ Ecbtcatton 
Umvarsity of l^oigia, A^ns 

Tom Stipe. DtrecU>r 

TalecommuniG^tons 

Umvar^ of Alat»ina. Tuscaloosa 
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t^ytmf^ M^. Assocte^ E^«w Of tnsiructton 
K^cMgw CommuY^ Coliegas 

RemBi^y. Direct 

AMto Cmtfrn^ Cdiega. Texas 

a Martfi, TrtecwnmuntaafiOTB Manner 

KPBS 

San neso Sla^ Ui^v9f8ity, C^ntia 

CfaJg cmtOT. Cwtfinalor of S^aWte Operations 
Di^wtirant of Tetecmmunk^tlons 
KWoifood ComiTHirttjf Cottage 

Mel Oiastain. Director 

Regema Educafiond Comirurtcattons Center 

Maf«^tan» Kansas 

SffStti HoR. Dean of Arts and Sconces 
Save Oi«r, AaS^am l*BCttH' of Operations 

OMiimia StaUi Univer^, ^nwalar 

j0ny Horn* Dean of a^icatton 

Cofleoe of Bbicatton 

East Texas Unfyerslty, Cofrmefce 

Pamela Ouinn« Vtee Prrak^ 

LeCr^y Center for EducaHoral Teiecommimicattons 

D^e County Cwnmuf^ Cdtege Distr^ 

Odias,Texm 

Edimd GroenlmA, Assistant Vtee Preskient 
Eilucatiora) Systems Development 
Northern Artona Uf^vwsity, Fl^slaft 

^ Pomioy, Dkeclor of m^rucBonal M«fia 
Educs^ Service Center Region 10 
FUdiarcteon, Tern 

Oaiy Hneloff, Pn^ect Director, 
Teitfmdogy Devetofwnent 
TexK Education Agency. Austin 



ERLC 
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Citftemia Unlvmstty. Los Angetes 
ASSET/KAET-TV 

Davit. Ctflf&mla 
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Maiy W^hcric Assocstale Vice Ch&KoOc^ 
UnAvM!^ itf C^omia-San C»^, La JoUa 

Oar^ <M S<rtar» Gamrri Maragar 
KALW^M 
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Norm Wi^inar, Itero99r 
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S|Miiw A. FrmifHl, tXmclof 

lyicte^ P. Sow0fB, Execufivs I^ractor 
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H0^ Assodales 
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MjmNi, bttfana 
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Cambridi^ Comnmrtty Tatavision 
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Hway Sloro, Diractor of Continuing Ec&ic^n 
ftanss^ar Ptdytacfmlc inatitufon 
Tfoy, NawYo* 

Marian Karpisak, Supafvisor of Library Madia 

Saft Laka Dty Sctool District 

Utah 

Don Ft Foshea« Diraci^ of C^^oraiions 
«id t^ Safviods 
OragonE&*NET 
Portiarti, Oragon 

BrarKton Samoa, Diraction of Education SarvK^as 
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P^rtcia Cooooo, Man^gsr 
MocSa and T^oomfminkcmions 
C^fomte Urri^msity-Loiv Beach 

NtecSa Sefvicas 

Notttmn i<mi^^ iMwnitf 
^^gMand l^h^ Keimicky 

Eibicationtf Tectinotogy {^vision 
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D^iM of ColunAria 

I^Yteton of Cuntoihim and Instnicton 
GMfgIa Itepar^nl of Ecbication 
A^ntB. Georgia 

R€^>Git Ymii^, CHrector 
IWBasiralppi £Ajcalh>f«l N^work 
Jackson. ftSs^ssippi 

Da^ R TBjftor, I^an 

Western lIHn^ Uniwrsity 
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tet»nsor, SUtt of »tit v^r^iRii 

c«tt^«c«rc« sfttfUltf tiat imi w u%mr fm, 
TS*1«i«Sn oTT^ciliitlal Mgm-y ow -Ulch our t«wtio« 

Tht Hwortftlfi nwwtn H. fort 
U.S. Stittte, Stata of lUwtaciy 

V»*«J »«»P«^'n9 n\* to plw in oar to mn t» 
•Ml prootnt liwMOW«» futurt. 

Go««mr. SUM of InaiiiM 

Sat wre of our cni16rw» wtn b« prewirM for tut tmny 

j.S.HouM of RsprMontatiw, St«t« of miMcnu«otM 

-T.lKDiaaimestiOM win ba it laoortsnt to tne ^nfrnxne-i-.n 
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,ZMo]t ttinwfl" lelecBBwnicationi lacnno.ooy. 
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Gornnqr, sutt of «orTft UroHna 

tr* uJtli^ iteo? in f^nn CtroMn^ w .-••iltftfKate our t^fofts ,3 
lomve e^ceciOR. It ts « sBftnetn mx« and an omrat^ve fatsHita 
systtn cttilfl ^11^ ffltny salting aoiratlonal moyrcsi «*«i1aOic to 

all lawnmrs tflrouoft mm c^ditfo of talrcoajsumcetioni, witmait fe^ral 
^fStstanea* m wwiid fta coatly cirt virtually ij^ssifela to r^icn 
tfioft oast IS neM." 



Tha t^mora&la Clawdii^ Scfmaiaar 



•Af Thoaaa Jaffaraon %aid. I like tim craw« of tfta ^'utura 6«itar man 
titt history of tH« Wit." can t^iild i futwr? or our drea» K««r« our 
ctilltfrw can eUat i luccaaaful path tn tfta glooal ec«m«9y clear mincad 
and fiartf «9r«iR9» »tti)Qut ^istinctiona Msao j^moar or racs or o;.f#r 
gsMifT9laia catvgvHat." 

Tha rtofwraMa nc^rttr 
Govtmort SUtt of Teimsiaa 

•I as tacttad aftout tl» nav aoor* tlvac laoaarr. tecmtojoajr can e^n for ti« 
cftUtflf Of Tftmastit. A 99bMc tfcaain Mivcatlop sitalim suc^ at hai 
t«fn <sropo»M MOttla a snaat ssaa* buo an ^wrtjtnt r«se«rc«...I 
auoport tJia onfoin^ raiMrcn to <m«5op ani^r^ :o tf» It^U ooaratlonai 
ano taciwtcal <Matlonf ^t Oatn raifad atout tfta oro^saK I ]oofc 
forwrfl to contlmiing to fflwitor trm pro^raas of your wor« and nm» t^»it 
M« «ni iftt tha pudhc dutttn amicarioti saialHta a raainy in tfla 

var? n««f fytwra.- 
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Tha Konoraola Jis flono 
fiovamor* SUta of J«w Janty 

""njar* 11 no H«H to tha vdlua of tnii satalHte, It 1? clearly tf^a 
cutting adf« of tducation and «^io n on tfta ferafront of provising nai« 
owortuftUiBl for cftildrw 9^my^r^. ^ offer my full support or tftn 
pro^raaj «no I coaawno you for ywir oedication to a^tsura twt tnas crcaraff is 
romtratona of our cnildran*! fat-..r«.** 
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A DISCUSSION PAPER 
ON: 

A PLAN TO CREATE A NATIONAL 
EDUCATION TELECOMMUNICATIONS 
ORGANIZATION 

Aa £<tmaik« SatdUte SyMm is FtaMiUt 

Tte EJSAT hasim mmsn tte propose for s {H^dlc draws 
f^^no saidli» swam awl coamwcd as lonawl an* 
feasoxUiiv^ AmanetfK ueducauraswlliteateidva^ 
b^ottfistto ai cbe presem im& Tte snaty foomi ihwe arc at tewm 
nniv»ien of s^cffitc^asco rrtiinmnnai jnogyMaatt Of tte wimo»- 
tmv of ite major mes wia fmrcaase mmc Uan TSXXX) hotw of satellite 
uiK in ite 199MI achocri year. , _ 

WUbi via diSBca^ to demmms tbe dairibsnoa oi 
pfnramBitt at d?ies& km m the day, davs of tte 
vc»r« tf is lisaUy fikdr itei at scm 

io erammit pn TBi*"" at tte s«n ttaav ConcBTCgt pry ammmg^ 



j« tteso twBBCjr agEttn wooW mate a peak demasd fm iwwwv 
iraaspomJfifS-Beari? 84 pcnm of tte ca^ 

Tte EDSAT lostffw enminffi tte SBMBoag aUemasives nr a 
piMk d{»afli satei&eu Pabte Soastcd^ of aa edacatKma&^&eresf; 
otter a dir« appro^wwai mm tte Coaaress^ ito tasa x^m ^ of 
i>^iffttw federal «dliiCp w approiaiaik» by aate tegaiaiurea, Piwaie 
fi^,^ fe«aile if tte gggy sgtech utes owaexmp <rf tte sadto. of 
guaraom a hmg tens for its ose. tea a cash flow iMbint to ttsnre 

A^fMwgk rhft fUMl ma irf tte rdnfatinn aittrtal ia adcBowiL tte 
EDSAT Tt iiTT^** aoaivn tb^ ^ a labsrannai. it is es t mai^ that 
nmuy maier edittttm program provKkn will spetei abom milfem 
during tte 19«W1 acteoi ?«ar 6:^ sattto itee. It is ^« is^ tc awum 
Thi^ f*«i^ P^ il^ ' niii^iu e fay «U e dgeanoaa t M e acies is sa tmanria i lv more ttea Sg 
n ff^ittoft per war. aisoe tteae iweatv ayimm tepicacm oaiy eiginmi pexcest 
of tte 111 purcamen. , 

A o*^ flow of ite f**«*m^«wi^ sbtmkl te sot&msi to soppm a 
cifHyi#^ satei&e tf it can meo: tlje peak tuM demams of tte a«itta» twm tt. 
While feterai fimdiaa tor aa edttcuton sateilte mom be avadaite at some 
futur^i t»eL Urn proiectneeq cca'^tirr^ <gca Tlir rrojec g CTSdte 
self -fmaaoa? tf tte butm bad aa approprmc vchidc f w sccun^ goveroma 
ood maaaams tte ose of tte saTryiie , 

Tte fs^n^ to ctmunn tte eiuaber oi purcaasers am^ bow macb 
lime liicvwottldiBecoasatittcsamanjrotawcte lo tte mimemate acoamnon 
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Tte Need fw Acto Now 

Xjait is kgamWB eoacen aBwig ite i w^ryirw ito 
«a«3hii9 be ikw B«r tDto«r a»o ^ 
those edwaiM igMBes <*idi |»me«i» 



m jtog»TM S««^™- ,.„iZrX«ioB rath. Saadfite 



SSiS ia nS^^ poor scfasol iSmiflK « 

mi ^mct flf neii ■ sais^ in the tasre. 

A STRATEGY FOR SECURING 
AN EDUCATION SATELLIIS 

u 10 fim «res« tte P«« edBswon^^ 
of .Sk of aiiie-ifl of whidi lie ia^om 

e^wMMB ia mMMjiat tbe toe of » M^ Bte 
Sr^Sr5ri»8ry ot ma i«ojm lepniieii of !»• it a 



Tmo uess aeed to be takes coaaBieaiiy. 0»o^ "* 
iaiptaBmiBg ihii !d« a w torn an wpaiia^ 
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SiKb as MjuuuMiina . <mm i» ^ Natttaal EdiKatioa 

TaLUiuiiiiiiniririniif Qr^maooa iNETO). caa be " « 

meswer a«e » ibe DifiiKi of Gdamwt as a WB-pn« p^te porpoK 
caspmion. Atosunm, tte Gnpen oa be ated to cfairer a as a 



Wi)iVi«IUMa>» c-Hi«iaiHi .'f — — s ^ . . ■ I 

^r^^ 8Bd d» tafcBg <rf ste Omcss m tte Usnd StmL In e^ter 

case, NETO vmUi be maier ite daeo^ irf a it(iu iMim Bom ctf 

Qo^eiBin wbich MsU set potor iOT tte sudto 

A lecfiodi ^ IB tl» pItt » to cresa a aooiiraai «»»n«y 
"T^ '^^^rp i^aay^mMMgitos^^tesfmB u Tto Coiyowiw «ogM 
beceu a teodi safafi&iy^ttettv owed by NEXD aadi fiaoas ina 
y^,}^^^^ ^P»,».„;a.a.i,>i. ^QBdoT bcfcitf df ite iwrmlffiiihip , Tte NET O 
Gomma Boanl caa aaafi tte Cctfpcmioa's Bosd ^ D^tam vtaofa m 
tarn wnM fafaa a pmiBaitoui manifniHW im lor tbe Cis|Rntk& 

Hk) r tf {or procecoas ai ihs 'bi"""' s band w tte 
Mfannag ccrapia aad SBBBfwam. Tte moA jaaaetftfa g ahthnlii m aic 
the bajm s^s^ dm. T1«» igeadcs wifl tSteofy ben^ from 
yMiilripiTt m ia iba sysem asd iciutaeut tha aoa tegicat ba gi for 
^^ ■■-■■■tuH fi ■HHiuA t iif Am. Pi ea aiaah far ay «»iaife citegioi^ ageaar 
caaid be a member of NETO. aMeate^daaimi^befeqoaedmtiiaBy 
topiqwdaiwgthigcapiirite WEIDaadtbr C oi pof ii ^ Tteig ^mr. m 
iaiiiaikm^ ib» ffligbt be ic^oscd of aev meaibem 

uieaibefi anomd ia ifae uf giHii a i agt 

TItc mioitatr fr^ * * > ^>»mf i»fwiut ^ nbto gad tte Cmfittataa 
« rtssa oa the piembe tku po&if for tte ase of tbe im^u^i) stolid test 
with a body i c piewmauw d tte aanbexslqiu Haamu. rim basmem 
nT^T>,u^-»i.«; thtMiM Tcat ar^ » OTaaiiMim wttdi caa fBKttm fflg aay 
pnwaiB taiecommaakaitei wadar. a maar mo M ewa m PfTE^ AT 
yhcfg fidi yiiiH i t^f iH? gp«^*y ^ «i «m m^tB ^giiiiaa coaamay bat 
tto 8?«gm tt ggfcwcd by • BMrd of Gosmani iiyiumiHiiit^ <rf tte potincri 
jaradiaioBi iMdi two l y w aer ihip ia the syvam. 

Abteiqb sfaa lOWiy itesirt lead ^Rx4r to tbe laaaeb ^ a 
•dedkawl ladsic damam laieffite.- the mi^or bem^tt a* laA^ 
be sccarod aow. Bf panaiaa tbit coaise of aadaa. Bam idyaii ai of m 
i satalBta fjmm caa be aiet afasott mmm^Mijr: (1) aa ennaabla 
nxnm far aO am: (2) pfiori^ ««m CD a masffim: ^ 

^ of taSt porcbme avaa fm OkfumMl amns (4) a uB B Baeiit of dm 

Uad of 'v^^*^ that sa acaded ad ti» asd omsa ol its use: asd (3) a 
ihnnnrr-f^ oabfioar to siqiport a ite^cttcd satadbe is the fatsre. 

CREATION OF A GOVERNING STRUCTURE 



faxm ifcwtop a wa t aeea to be by a bmbr icpie&entB iwB itf ii» 

"ssakaboMeta' who m cba case are ite etaed stme itfbiaii asd <tf 
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2. iLluidiilffi Biri inr^ ""^^ 

3. E^nte •BGBB to tto sudlitD: 

4. Bsigei. coanm lad 



CREATION OF A MANAGEMEOT COMPANY 

Tte Bonti trf Direcen far tlic CorpJwanoB a tootd be e iaaed or 
byte WETO ^^mT^ 
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THE EDSAT IMPLEMENTATION PLAN 
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SEN.*ixm BiNGAMAN. Lct's go alwad and hear from Mr. Donald 
Lcdwig. who is Prcadstt of the CotporMion for PuWic Broadcaaing. 

STATH^MT OF DONALD UEDWIG, PRESIDBiT AND CWEF 

Mr. Ledwig. Tharic you. Mr. Chaiimaa 

The Coiporalion for Public Broadcasting was created by the CongjMS 
in 1967 as a private, n^-for-profit coipwaiion that would develop public 
tdeccHnmunicsUicHis. 

Senatx» Bingaman. Let me ju« irtemipt you just a minute here. 
Senator Tlwraiond wanted to make a statement He has another mecung 
hehastogoto,l»itletmecallonhimto make a statement here, and thai 
well go ahead with your te^inKmy. 

[Mr. Lcdwig* statemm iiaenupted] 

OPENtNQ STATENENT OF SENATOR THURMOND 

Senator Thurmond. Thank you very much, Mr. C3iainnaa It's very 
courteous of you to allow me to do this. I do have to go in about three 

minutes. . ^ 

Mr. Ch^nnan, it's a {dcasuie to be here this mommg. and I m gomg 
to read this testimony on 'Technolt^ in the Oassrown: Tte Last Mile. 

The hearing today will provide us with valuable infomraanon to build 
upon some of the innovative learning techiralogics already being used by 
many schools. pubUc tdevision statiOTS, and others around the couniiy. 

Just a few years ago, it was a privily for me to support the 
esuWishment of Star Schools, which allows students in Wndeigaiten 
through grade 12 to take course by way of satellite, which they otherwise 
would not be able to take. For example, scsne high school students m 
rural arcas are now aWe to take courses in Russian 1 and n, Japanese I 
and II, physics, advarccd placement ecoi»mics, prc-calculus, and several 
other courecs. Thanks to satellite tedinology, many students can now 

''^aSthis year, 1 was jrieased to sux>ngly support legislation reauthori- 
zing the Star Schools program, and also to participate in a live, interactive 
hook-up with «veral Star Schools at a hearing in this room. We have 
come a long way in just a few short years. 

Much of the success of distance learning can be annbutcd to the imc 
wont of people across the country who have made a amunilment to this 
cause. My good friend, Heniy Cauthen, is here today, and is one of fliese 
oeoplc, and I particulariy am pleased that he is one of our pandists. 
Hcray is the Prcsittent of the South Carolina Educational Television 
Nctwoilc and the Chainnan of the Boanl of Tnistees of Amcnca s PuWic 
Television Stations. He is a long-time leader in the whole field o£puw*c 
television and all that it encompasses. He continues to make substamial 
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(XNitrilnukHts to [mMc television and the ^vancxment of di^aiKe 
teaming t^taioto^es. 

I'm also licased th^ atKMl^r South Carolinian. Mr. Gary Vance, will 
be testifying today. Mr. Vance is the Executive IMiector of tlK Satellite 
Educational Resouices C(»ts(Mlium, a te«ling nati(»ial piovider of distaiK^ 
learning anuses to high sclnols across the coumiy. 

Mr. CSiainnan, again, it's a pleaswe for me to be t^re. I have anotlKr 
meeting, and Vm sony that I have to go now. Thank you for your 
counesy in c^Iing on me this time. 

Senatcw: Bingaman. Thank you for that statonent. Senator ThunncHKl. 

Senator Bingaman. Mr. L«iwig, why don't you ^ right ahead with 
your statement. 

Mr. Leswig. Thsaik you. 

Mr. Chaimian, I was just mentioiung tl^ the Coiporation was fornied 
in 1967 to Imitate the devdopment of imldic bitKufcasting in the United 
States are) public telecommunications, and ccmditions in oar iixlustry at 
that time were very similar to liK coralitions that Dr. Foster just de- 
scribed 

Tbs stations weie not intercora^t^. We were bicycling t^pes and 
mailing them back and fbith. because theie was no imegrated national 
sy^on. So, the Omgr^ at that time create a private, nm-for-pfofil 
coiporation— our oiganizatioiv- to receive federal fimds. Tbs CPB Boaid 
is appointed by tte President and is confimied by the Senate. The first 
thing CPB we dhl was to cie^ a satellite sys^ to inteiconiKct puldic 
broadcasting statins naticmvirkle. 

We were the first Iso^casting netwcnk by satdlite in the Unit^ 
States. We were tl^ before the major netwoiks— NBC. ABC. and 
CBS — in being connecting by satdlite. At the time, some were connected 
by coaxial csiito. 

\ re th«i moved to facilitate the developmem of this system around the 
country over the years. We paiticulaiiy helped those states where there 
were state systems— KET in Kentucky, as was mentioned — and South 
Carolina's educational televisi(Hi with our grants. 

When the SERC imjject came along, we were pleased to be there with 
our discretionaiy dollars to help fund the developmem there and, as we 
saw. the increased uses of educational telecommunications in scl^ls. In 
1988 we moved to ask the Cbngress for funds to provide us with a new 
satellite to n^lace the old one that was expiring, an) we specifically 
asked for funding to purchase a state-of-the-art satellite that would have 
additional capabilities, so we could expand our direa access for educa- 
tional purposes. That satellite has been autlwrized. a|^priated, and 
funded in the full amount that we requested and will be in place in 1993. 

The United States demonstrated that we arc the prsnier technological 
power in the worid during Operation Deseit Stonn, aiKl I believe that the 
time has come to use our svpetb technology in a mapr part of our 
economy where it has not yet been fully applied, aral thrt's education. 
The Corporation for Public Broadcasting has demonstrated our ability to 
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move as an entity imo these areas to the extratt that we've had the 

lesources to(k>so. .^^w-^^-ru 
I really <toi't ihiric that there is time or need for further study. Tiic 
time to ^ is now. Hajisands of ytmg peoj^ arc being pooriy cduca^ 
and turned CHii omo the sircets of America cas* day. Tlicy are iU prqjare^ 
for cmitoymait. aid wc know that Cteisequenfly, America finds itself 
inci^^ngly unaWe to compete in a worid eamomy that is beccsning 
more comprtitive every year. . . .. 

When American mdustry is f««d with a need to uK;rcase producuvity, 
it looks to tcdmology, and it trains its exiting woik force to make the 
bca use of t«*nology. That, Mr. Oiainnan. is what wc pn^wse wc do 

for our schools. ^ , .w- 

My co?le^ues today will describe for you with far more actm, the 
carabilities of the public telcaHnmunicalions system that is now in place, 
and the capabilities of ite new jwblic broMlcasting satellite that will be 
launched in 1993. They wiU also describe for you srmc of the creative 
uses that tcachcis aie making of the limited resources that are available 
to them in the classooms today. 

The mcture that emei;^ is one of a public broadcasung system that 
is serving education at aU levels, with exccUoit educational resouras 
derived through a variety of technologies, including broadcast, instmction- 
al television fixed service, satellite, fiber optics, caWc, and computers. 

As promising as our involvemCTt in cducaticm has been, however, 
public broadcasting has only scratched tiic airfacc of the potoitial uses of 
Uicsc technologies in education This stnicture, which has benefited from 
over 25 ycare of fctteral support, has created Uic foundation that places 
within our Nation's reach a comprchen.'ave telecommunications infrasimc- 
turc for all of the Nation's sclwols. 

As part of its commilmcnl to providing quality educational programs 
and services, Uie Corporation for Public Broalcasting has just completed 
a nationwide study of ite availabUity of inslnictional television, video 
facilities, and programming in elementary and secondary schools. Tlw 
results of our sclwol utilization study show tiiat, while die use of 
television and video in the classroom has increased since 1982, access to 
television resources is still limited. It is limited not because Uw highways 
for delivering dwse resources are inadequate, but because local facilities 
are limited and teachers do mi have the training and support needed to 
make appropriate use of the technical resources that are available. 

For example, tiie results of our study ^w that the averj^ school has 
one television set for every four classrooms, cm video cassette for every 
seven classnwms, and virtuaUy no classnxMns wiUi tdq)hone jacks— a 
vital necessity for computer communication or audio feedback for two- 
way intcr^nive television. RegrettaMy, computer equipmeiU is even less 
available in the Nation's classrooms than television and video equipmait 

However, a dismrtiing factor indicated in die snidy is tiiau while 
technology in Oic schools is gaining greater acceptability and use. funding 
soun:cs for those technologies in many cases are decreasing. 
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We know from c^her infimnaticm ^ tt^ cun&& economic situation 
has forced many states, such as Nfichigan, Nbiyiand, Viiginia. and 
Tomessee, and individual school districts and other areas, to dday or 
ev&i reduce tte i^quistioi of iedtmok^^ C€ i^rvices for «iuc^(Hi. It 
seems to be the first item that is cut v^ten budg^ are reduced, to cut out 
the new televiaon sm the new VCRs. 

Our study has also indicated liiat many schools have a budget of less 
than $600 per year for instnK^mial television or ITV and video. Schocd 
distncts did not fare mudi b^ter with the majority having a Intdget of less 
thjt i>S,000 per year for the emire district to meet individual teacheis' 
iK»ds for ITV ai¥i video. 

These budg^ must (»ver the entire rai^ of cos^. As a re»ilt« many 
teaclKfs in (Hder to utilize the potemial of tdcccmimunications in their 
Icsscms i^ans are speraling tl^ir own foixis. Teachers who themselves are 
often seriously uralcrpaid have very limited resources at their disposal. 
School districts ami schools just do not have the funds, especially given 
the cunem ccomimic climate, to invest heavily in ITV arel vi<fe». 

In 1988 Congress autlKirizcd ai aj^ropriation of $200 million to CPB 
to replace tlK puUic broadcasting ^llite intercora^:tion system. Tlus 
new satellite interconnecti(m system provi<tes piblic broadc^ng with 
new opponunities to move forward by intcgratii^ many of tte existing 
and developing technologies irto the system. As a result, public bro^- 
casting has tte Nation's largest television and radio network, with 
established ties to i1k educational community. It is a unique position to 
become the major provider and distributor aral repository of educational 
programming and services to the Nation. 

Indeed, Congress has already begun to liiik technologies to the 
classroom by funding this satellite. Yet, without a conceined effort and 
assured funds for utilizing the satelliic's capabilities. Congress will miss 
an existing qjpommity to bring technology into every classroom very 
economically. 

We know that using la:hitology in education works. The highways are 
in place. What is needed is the cquijOTcnt at the local level For the 
infrastructure and end-user equipment to be utilized fully, we believe that 
the federal role sltould include assisting in the development of quality 
programming. 

Funding through CPB for progranming awi tl*rough Uw IX;f«rtment 
of Education for Star Schools arc two examples of the ways Congress cm 
make a significant impact on the availability of quality programming. 
However, these existing programs have just begun to mcfit the needs and 
lap into the potential of technology in sdwols. In addition, our study 
shows a need to demonstrate to classroom teachers how they might use 
ihe tcchm^ogies to improve on what tlwy are currently doing in the 
classroom. Only one in four tei^hcrs has received training in the use of 
television in the classroom. Even fewer have learned how to match the 
characteristics of programming to tiK needs of their individual students. 
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FinaUy. undeiiying these oanponenis is the need for adapiac and 
sustained fiimfing. Witoit adejpi^ ftmding for teOmd^cd aWance- 
mcnts, sdiools thai arc imjst in need of imimiv^ ediM^Mua 
wiU be ctoomedtD lag behind wealUiiCTsdiools in our NaiJ^ 

Thus, die estabUdunoa of an cfiieaive educadmial telecommuracatirais 
inftastnicturc must indiale a least time ^Pf^^^^^;^^ 
and end-user emjiimMait; software or programming; and icadier yaggg. 
(My ihiai can wc eCBeciively address our Naiicm*s educational needs. 
Such an inftaanicture will be cxpci^ve. but it is an inveament that we 
csasKA afford nsA to make. , . . 

C3« bdievcs that an effective and cffidenl tdecommuracatiraB 
inftastniciurc is critical to flw cducaliwial wdl-being of Amcnca. The 
puWic telecomniunicaticms systan in the Uitited ftaies could scnrc as a 
HMXicl for sudi a national tcteconmnaiications inftasuucturc. 

We uiTO you to conader the effective rr'^ that iMbik: tdcoommiuiic^ 

tions can play in i»oviding a amiprehcisive deliveiy system and the 
accompanying nognanmin^ and services. , , 

In Sfflunary, pifldic tetecwnmuricaiions already has die readi and 
experience of woiking cffedivdy wifli schools and colleges. It to 
ac^pUshed much to support educ^on at all levels, and it has the 
caoacity to do much more in the future. , 

We stand ready to help irajMOve our Nation's educational system by 
bringing effective educational tedmology into the classroom. 

Thai& you, Mr. C3iainnan. 

Senator Bincaman. Thank you vciy mudi. 

IThe prepared siaiemcm of Mr. Ledwig follows:] 
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PI^MCO STATEMENT OF DOfHALD iESmO 

L gfTRQDUCnQN 

Mr, Chainnan. and members of ihc ciMwnititcs, wt aU art familiar *^«th ihc cducaiicMi 
crisis CHIT naric^ faces. Ow ne^ only pjch up s zzpy of *r«> upuf4 over uw pasi len 
;£^t lu ojpprcciaic mc cianiiuiv of ite proDicm. While the reasons gi\xn fw ihis dilemma 
»e many, ihc plain faa is thai we are noi graduating si(»ients who art comi«Jteni in even ihc 
tt^t basic skills of readings wriung, and simple maihcmaiics. 

The United Slates dcnKmscraicd that ii is ihc piODicr technological pcvixr in the world 
dtaing C^xrauon Dcscn Sioim, 1 believe ii is tinw lo use omi tcclwiology in a majw pan of 
our economy whm it has not yci been appliwl - wlucabon We TOcd lo forge a nc* 
{mblic-private partncnhip lo bring advanced technology into classrooms naoonwide. There 
is neither ilw time nor the need for funhcr study. The ime taacfis ww. Thousands of 
young people are being educated poorly and then turned out onto the streets of America 
each day, ilt>^rpared for empioymnt 

Recent studies indicate thai a^ much as a quarter of the Anwican labor force lacks the 
basic reading, writing, and math skills necessary to pcrfonr in today's increasingly conqrfcx 
jab market One oli of every four teenagers drops out of high scIkx)! and, of those » ho 
graduate, one of every four has the equivateni of an eighth-grade education. Employers are 
facsng a pmficsency gap ir. the uwkforce so great that it threatens the well^^bcing of 
hta^beds of U.S. conrapanics which are now fwced to poui mil\\m% into education and 
training programs in order to nwci basic levels of competency. 
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OmsequcniJy. Amcnca finds iisclf increasinsly unable lo compete in a world 

in pittJuctivity. it looks lo lechnotogj- to improve pioduciiviiy. and it trains its ewsting 
workforce to ittake the best use of ff.hnology. That, Mr. a^ainnan. >s what I paipose thai 
ih«5 committee cm enable our >chiH>l!* lo do. 

A» par. ot commnnurnt to providing qualiiy educational programs and «nices. ihc 
Corporation tor Public Bro;>dcasi.ng (CPB; ha. jun completed a nanonw.oc study of the 
^v?ihbi!ii:. cf :r.52--c:;c.'.-: ..Is . .^.w- "nu video iaCHiiies and prommminc in clr"^^ntnT%- 
WMi secondar>' school. The results of iht Schuu'. Uiiazation Study sno«- that while the use 
of television and video in the classroom has increased since 1982. accew lO television and 
video lesoufces is limned. It is limited, not because the hifhwivs for delivering those 
resources a« inadequate h-.t ^-cause local facil.t.es arc Su.vieU aiiU .cacbers do no. have the 
fftining and suppon needed to make appropnate use of the resources that are available. Ir 
general, the study also concludes thai the« is a clear need for federal involvement ,n at least 
ihiee areas: I ) funding for the acquisition and replacetncnt of instructional video and 
computer end-user equipment; 2) instructional video and computer programming and 
resource development m core subject areas: and, 3) teacher training in the effective use of 
technology 

For example, the resultN of our study show ihai the average school has one television 
set for ever^- lout classrooms, one videocasseiic recorder, or VCR. for every seven 
classrooms, and vmually no cbssrooms wnh telephone jacks, a vital necessity for computer 
communication or audio feedback for two-way interactive television. While our stud> 
focused on instrueiiona! television and video. J must poi.nt out that, as lechnology dc eiopi. 
Ae line used to clearly divide the.c technologies from ccmputer technologies quicki) 
disappearing. Regrettably, computet equipment i^ cvei. ks« available in the naiinn'' 
classrooms than icicvision and vi.ico cyr.ipTir".; 
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My coHcagiiw cm this panel will ctea:ribc te you wiiJi far mm^ iteiail ite cs!»fcili!ics 
of ihe piWk ickwara»ina^^ 

teoitteastijRg stttmte thai will be tauiwhcd w 1993. They wiU also dsszritx for some of 
the cit^iivc pscs thai twhsrs arc making of tht timiied itswtfccs ihat arc avaUabte to ifiem 
in fhei- clasjsrooms toiiay. The pjciurt tnai cnwgcs 15 one of a pubhc broadcsj^iin; -^vr-rr 
xn&i serving eo4Ca«on at aU icveis wiih cxcclJcni cducauc^ial resources dcHvcred ihrou?h 
3 vancly of tc;:hncSogics, sncJuding biuadcasi. insiruaional television fixed service (ITFS), 
^^^f^Wiit, ubtr zzIIl, ainl t-umpuicrs. as pronusine as our involvv-mmr m pH.i^^-^^*- 
m% betn. howrvcr, p::b!ic bro^rusung has beer, able mcrciy to scraicn the surface of the 
pmeniiai uses of these technologies in educanon. 

This stnicturc, which has tencfiitcd from over 25 years of fcdcrai supjxm, has crcaicd 
ihc fouiidation thai places wtihm niji nancn's reach m cCMiprthciwivc ickcommunicaDons 
infiasmicture for all of the nation's schoois, Ths pubhc iclwrommunications system today 
offers a proven, cffccnvc foundation upon whjch locrl state, and fcdcrai leadership can 
build a bctiei education system 



IL THF. ROLE OF C Vn TN Pt TBUC TFl FOaMMI JNICATIQNS 

CPB and pubhc brcadcasung h'W long played a wiccessfuJ itslc in the dcvel(^mcnt of 
public telcconnniunjcauons programs and services. Public hro&dcasFjng has given 
Amcncans iht opponumt) to or hear educational, cultural, and public affairs programs 
of the highest (|u:dlity. 

Whc» Ccngress csublishe ? the Corporation jn S967, it dmoitd CTR to find, imdaic, 
and finance th: production of hig* -pualuy cducaacnal. informadOTal, instmcDcaial, and 
cultural projyrams. ^ oi nearly 25 yt«» pMgrams supported by CPB hav** been iwoduccd by 
a variety uf cutrTS, including putii*. t>raadcamng stauons, minoiiy-basKl production 
companit^. ind-^iwindcnt producers. &nt< eduiiuc^nal insiituuon. . Through mSsu* cducauonal 
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coatcm, siuwviiivc qu&liiies, and divcraty, ihca prograim havt enhancwl ihc knowh?dgc 
•ml im^^iitmKa ctf tU Anieikaii& 

In adffllkm, CPB has always strongly encouraged die use of public television as a 
supplcmcm to icxibook educaoon. Cutrcndy, appnwinjattly 65 pcrccni of ihc fwblic 
brondcasting srhcdab is ckwitd tu ochvtnnp educauomil prognmming duhnc ihr srhcv' 
ai4> . iu cunjuncuon wiiij ihn. CPB-funocd propramnung delivers a wide raigc of 
pTOgranniing and .;ftn ices aac-rssing cducationaJ jroblems boih ai home and in ihc 

Since IV Ong-rss has fojnd iha; i; is in dic pubhc inicrcss w encourafc ihe 
growth and dcvelotmwni of nonbraadcasi tclccomnwrncaiions icchnoJogies fw ihc delivery 
<rf public idccornmunicanons services' (47 U.S.C 396(a)(2), emphasis widcd) including, 
but noi hmiicd lo. coaxial cable, opnra! fiber, fcrcwi^: transIa;ori. c«>ctus. discs, 
microwave, or laser nransmission through ihc ainu)sphcrB. 

Accwdingly, CPB has directed iis cffons louanJ teyond brozdcas: aziiviues. CPB 
funds ihe ini»connecuon of public broadcasi ssaiions via saielliic tnd provides fmancia] 
suppOT for the de^xlopmcns of various speciahzcd bro^kast-relaicd services and devices, 
such as closed capiiomng and decoder chips. CPB has also laken the lead in <tevcli^micm of 
inwacrivc video wnY ihe schcs. The Cm! War. and distance learning by supiwting the 
creation of ihe Saicihic Educauonai Resources Con«mium (SERC). The Corpoirmim also 
researches public iclecomniunicawons tndusiry and audience needs and trends, and telps to 
develop industry policy, including methods lo expand the reach of public 
telecommunicati ons . 

p tn>i \n TP! pnnMMinciCA TlON^ Fj>ijrATifw ai infrastructure 
Public broadcasting plays a major and increasingly valuable wit in the nation's 
cducadon system. Through on-sits use m schools and the uiiliration of vaiious 
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condnnanons of saielUie distes. television mc^itc»rs, ccKtx^fcr mmwks. (Ainien, VCRs, 
^ trigphnacf^ the inframKairo iltowi a fa citta i » icach gOMtom in c^«r iW ^gm Tl i h ; 
loci^km. In iibfinon. this infrastroctuit can firte teachers to w<vk wiifa ^udenis in neol of 
extra assisana, access ^cher training materials, and allow ieach«s to exchanft idnas 
among thonseives. 

CPB does noi twiicvc inai any mt technology can designated as the best dch\«r>' 
technology for educauon. Each one has its alvantagcs and dis^va;iiages, is suited for a 
Particular need cr :;:ui:iwr.. ^^td •j»0> uc j^u alofw w in conjunction with one or mm 
technologies, tconorrjr, grographir, regulator , cducancmal sumdaids loanificatioo Iw 
leachci^. curriculum rwjuircmcnts. and etecuonic terriers) are ttetemtining factors when 
cboosng cme ^iecommunicaiions delivtry sj^tem over another. 

Recognizing these diffcrrncr*, the public »iccorrjcun:caaons ;nfTi.5in*ciime in liic 
United States has evolved in;o a muliifacctcd and diverse endcavcn- cwtsisting of many 
cteirents, including more then 700 public radio and television stanons. Hit broadcasting 
component of this infr^tructure, both radio and television, has a combiiod access to mm 
dian % percent of the population 

Many of these new public brnadcasung tclccommunicatjons nctwcaics already are 
hybrid mixes of iransmssion technologies such as the Satellite Education Resources 
Cbnsonium and the Soutn Carohna ETV Commission, which arc repre^ntcd here today. 
These are two exctiicm cxampJcs oi* the public broadcasting's inftaaruaurc in Ktion, 
Additiona) examples include: 

• Wisconsin Educational Connnunicadons Eo^ (ECB). The ECfi is responsible fo} 
ensuring that pubhc radio and television programs and scrvtces are made availat>«c 
ttm)ugtatti\ t)« state of Wi^onsin Funher. the EC3 facilitates the cooperative 
acquisition* deveJc^ment* and uit of insnucnonal programs, technologies and services 
by the cducaiionsl instiiutions v- ithin Wisconsin, in addiuon to using broadcasi 
technologies, the ECB increasingly is canrying out its cdunatinnal nussion through 
such new technologies as nanowcksi «rva ^cs transmincu over insrrucnona) iclcvisjo/. 
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fixed signal (ITFS) frcqucncucs, program rransmission and reception via satelhic. fiber 
opucs ihc radio sidcbmi Subsidiary Communicauons Auihonzauon (SCA) signals 
that "piggyback'' with ihc repdar hM browtan signal mi the vcnical blanking 
inter!*!, 

m Iowa statewide cducasicm network. When ihc firsi stages arc complcr' i in 1993, ihc 
Iowa Educanonal TelcconMnunicanons Nciw<»k will have a foumiauon of fiter optic 
lines ihai wiU bring voice, compwcx, and victeo transmissions lo 15 hubs ai 
communuv colleges and ihcn lo ihc state's 99 counties. With nucrowavc and satclhir 
tTdnTOission thr n-'.v c^h will extend :rv.^r^ imz:\f: crrr*m::r/.t:::: yu: 
the voria iona Public 1 cievjsion JS the planner and comiinaior of the nctwori: ? 
educaijonai usr.s 

• Nebraska ETV. In 1990, Nebraska Educational TclccOTtmunications leased a 
f'jil'itrnr -r.cll;:: r-riSpu^iuc* \N*E5* SAT; for cducationai and pubhc scmce 

iifiVthc nctfcensur/ wzs ass-jred through ihc purchase of a iranspomkr. Nctoawta u 
the firs! swte lo purchase a dedicated multiple channel iranspcmdcr fw statewide 
educational use involving all mim of education. NEB*SAT is establishing a 
compithcnsive and cocardinated Miwork of origii^ting and receiving sites across 
Nebraska NEB*S AT is dteagned to provide four disiina and ccHKunent services 1 ) 
a broadcast quality channel which interconnects via sy^ai receiving antennas 
Nebraska's nine ETV Network transmHiers and nine Nebraska Public RadiO 
transmitters: 2) a second broadcast quality channel which provides statewide 
distribution of distance learning and conunumg education programming for all sectors 
of fotmal eduLianon. as well as m-^icc and continuing education; 3) new 
compiesscd video technology which enables additional transmission of video and 
audio sinsab between ongmauon and rccepuon sues, allo^^nng for 12 simuiianeQus 
one-way or su two way interconnections: and 4) working with tclcphcM^ companies 
that senice Nebraska. NEB^SAT will develop njgional fiber opuc networks linking 
groups of clemcniar>', secondary, and posisccondan^ schools to share two-way 
instruction 

The development of new nccworks is linked closely to the extended use of existing 
networks, interactive capabiliiy, and shared usacc. For example, siaic cducauon 
depanmcnts and other siatc agencies own the license for more than two- thirds of all public 
television stauons. In the pasi few years, more than 23 states have added new 
communications technologies such as satellite, microwave, and cable to their existing 
broadcast facihtics. These technologies increase the capacity of the existing network and 
can serve more spcciaUzcd interest groups such as education more effectively. 

CufTCntly, not all of these dcliver>- systems reach the honx;. Hou-cvcr, with the 
conunued development of these systems, the possibilities for the home learner expand 
greatly 
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In mdsiy varying degrees, each erf ihe fcrtlowing nxhmrio^s is used uxiay in 
AoCTcan cducaiion: satclHws. broadcasting, insinicunnal jdcvision U\td ssgnaJ (ITFSl 
ccM^aJ cabk. ihc public swiichtd leicphcnc nciwork and optical fiber. The cosis of ihc 
diffcrrni deliver} sysiems and icchnoiogics van- widely for both ihc public and ihc senicr 
provijcr oasco un mcK cumpkxH> , ca^Hiwity. range, and purchase opsions The cosiv, 
cspcciaijv for me cnc jNr:, must be carefulh considered m dricrmmjnj: acUvcn 

Tn )99f €1^-*^*^%^ ^ippropr.arion of S20G miiiion u> CPB to replu-zc Ihe 

public broadcasting satellite inicrconneciion sysicm. This new saielluc micrconnccuon 
system prw^ides public broadcasnng wiih new opponunutcs lo move foruard by intcjraune 
many of the cxj^mf and d^^ve!ep:ns ifr^nciogxs in:c the sys;ej*.. 

As a resuli, public broadcasting, as the nmian's largest ielevtsion one' radio network 
with established ties to the educational community, is uniquely posinanrd w btcorrx the 
major provider, distribmor. and repository ofeduamonal programming and services to the 
nation. Indeed, Congress already has bef un to hnk technologies !o thr cJassroom by 
funding this satellite Vet, wuhoui a concerted cffon and assured funds for uiiliring this 
satclijic's capabtlnics. Congress will fT»s> an exisung economical oppcnunity to bnng 
technology into every classroom 

A. Esiparaied Ku-band C^Taciiy 

The Congrrssionai appropnanons funding for the rcplacemcni of the satellite 
imcn:onnecison system have enabled public broadcasting, pnmarily pubbc television, to 
purchase five wideband Ku-band satcllne transponders on ihc T^LSTAR 401 saiclHtc. 
These rransjnjndters arr the foundation of the public iclccommunicaiions sysicm. and will 
allow the integration of existing and new teiecommunscauon?te:hnologjes such as hvc 
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inmciive VSAT (Vcn* Small Aj«tnuit Terminal) sysicms, d.giul iclcvision icchnologies. 

ttd»iKA»gic$ wUJ be critical lo public rclecnmmunication's ability to p;ovidc cducauonal 
programs and scrvicts dunng ihc 1990s and mn ihe nc^i ccniunv 

Tht pfcdominani advantage of c.%pwdcd Ku-band capaciiy js iis ability to mconxjratc 
ne%k leconoiOgsc^ sucn a^ 



« inwaciivity. 1 nis tectinologv can sake n'^ny fonns' live interanion with a tcai-hcr 
:hrs-;*^. ar/iM^^u ^ucu i^iwnnci; gamc-f>TW simuianons m computer soff^iur: and 

cnablef the stud-!:! to be an aiiive p;tfts5:;?ani in ;sc learranfe process, ana not just a 
passive receiver of jnformanon and knowledge. 

• I^gital technology am! cttigirBSsion KchniqiKS. Public broadcasting plans to 
ancoiporatc digital ;elcvis.on technologicr into us new saieUite inicrconntttion 
system. The change from k nalog to digital ?wsmissions has cnonnoijs potcnual for 
incrtasiHE the oualuv of transmissions and efiV'^nx'eiy expanding available wiianncl 
capacit>'. "Digital compression techniques allow nxm mformatiOT (videtn data, audio), 
to be compressed into a smck oranspondcr. Recent cx^wimcnis indicate that four or 
more fuil-monon video channels could br transmitted on a single transpomirr and (hat 
by ihe launch daii of the new imtUm as many as eigh: w W channels could bt 
transited on a sinf^lc transponder. 

For example, there could be a dedicated channel for basic mathematics, anoihcr for science 

or literacy mstrucuon. sull anorher for musjc or an insruciion. and one for teacher training. 

Hosvcver, to utilize fullv the educaiional capabilities of the nru sateUne require 

substantial resources on Df naif of pubhc braadrasnns 



B, VSAT capability. 

This device allows a small saieHitc receiving dish to serve as a satellite transmission 
dish beaming its signal nationwide satdhic In addition, the VSAT system couid 
provide the following daiaba*»es lo cducauonal users, which couid be dcUvered on a 
reaJ'dme. live basis, or transmuted onto casques or discs for later use: central infoimaDon 
lepositorv for educational programs and supt?lcmcniar> cducauonal matcnals; electronic 
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bookmobile; bibliographic database; profcssicmal dcvclopmcni for twchcrs. including 
in-semce traiiung, iMchcr wcricriK^s, and an etecmmic buUctin board for nciwwking; 
intciconnccrion with abtady existing daiabascs. such as those maintained by xhf nauon^s 
libran' system and iht «aic and fcocra! govemmcni; fax s> sicms; pnnt maicnals ana 
indexing to public icicvi«on progranns; and honwwoj* and reading assipnmcnis. 

ForCNampiu. d> ii3»in|: i» poruon o: pubhc icJcvismn s saicHiic tran£TK)T;der5. th- 
VSAT svsicm wiU br aVif :o provide putij: ittk% jsion uuh l nationv. jgc. intcrcor.ntjicii. 
:n:rnic:;ve :vr.cr. : i .t-.>v.HC >iic> ^cuucauonai programmers, schools, homzs. 
business, lifcran-n c?r ) :h•':ug^. ±z piibhc icievsssori stanons so ihai uic> nmy 
communicaie directly with each other on a live, interactive basis. Through such a 
multi-point network, it uiU be posr.&lc to transr.nt and receive data, graphics and texts, 
audio, and low-grade vjden 3rT,nnf imf rcnnn*ried users, 

C EducationaJ Use of Saiclhtcs 

The cducattonai commumiv has aircadv begun us transiuon from C-band satcliuc 
jeceive duhcs lo the much smaller Ku-bzn6 dishes, which arc easier and less costly lo 
install The ntv^ pubhc broadcasimg satellne's expanded use of the Ku-band will make the 
public broadcasung signal less susceptible to ground inicrfercncc and. therefore, accessible 
to a greater number of users. For example, many mnti-cny schools that might have 
difficulty msiaHinc a C-^band receive dish because of us size and interference problems 
could have access to educauonal programming delivered by Ku-band. This Ku-lmd 
deU\^ry system wilifacUime iht Otvelopmens of a naxionwidt. two-way digiml data 
responsi system that will enable public bnH^dcasjing lo further develop the use of 
intemcfive disianct learmng educahonal activities and technologies that help w improve 
access to education. 
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One face! o^di^ur.:: leminf i> tnt dstribuiion of icir^iscd classroom courses lo a 
suKknt body Uiau due cither to logistics or economics, would othKwuc be unable to 
janicipatc. Televised courses arc naiT-msued via saicliiic (or among more pcographic;Jn 
close arc;.s using insrynion;^ JtkMy,ov. F;xei S:gnai (ITVSl microwave links? fron^ a 
central ssudio complex lo remote classrooms Dunng hve presentations, students respond to 
4ueMi;)iis p:u;>cnK u;;c;^^.:^£:i>. usmt; cordicss ciissroom lelrphone i^'^nn :\ 

kcypai i:z :k3: rr-.^r:. -Janb:T;;s5 .v?r :r inc ccr.ra: sudjo compis*.. S:jucmb r:;^> 
«jvr;*>: C!re;*J' :r :::: ■r.i.ww-U., i*;- ij;-'aucasi. or 50 course luiors cuher d^nnc !hf 

hrO«0C3«t o- V cnr^f '"^"v rj'j.r .1 ^ii:;^ i.ui:u;;i;or«. Some diMantc-k^iming providers 
utilize a pomon of the broadcast sign:*! to download course maienal direcii> to a classroom 
computer. The telephone connecuon is uiihzcd for the san« purpose. dcwnJoading the 
computer over land lines ihrouf h rhr ci?^«room nicdem. AdditionaUs , ihe telephone link 
provide? the ce mral fucIio cvrv.pitx v\ ::n the abihiy 10 coUcc: studcn: txack:ng data trom 
each remote sue. 

Providing learners w iih the skills and too;s necessary to funcuon ; -xxluctivcly in a 
lapidly compctttivx Bconomic. pohtical. and cohuraJ climate has become a common goal for 
many Amencans. Achievjng such goals htngc^ upon the nauon s commitn^ni 10 provide 
teachers wjih the resources anc uaminc needed to utilize technological advances :o improve 
leaching 

Educators increasingly arc lookjnc to technology as a method to expand teaching and 
provide Icamme opponunnies dunng a ime of severe budget uts at the local and state 
level when skilled teachers air jncrcasmgU in shon supply, and when cumculum 
devclopincni siruggies to keep pace with a changing environment. 
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A. Schoo) Utilization Sady 

As pMt of the DHp«mm'smandatttt> conduct research m manm relating lo Ae 
vse of public television and radio broadcasting as ^-ell as other communirations - 
technologies. CPB rccemly undsnook a major study fo:using on the us= of leievisjon in 
schtfflls. This study » as ttesigned to be a census of what is available to teachers in 
inin«^t;i»i;u. isioi. ilTV , ana %iaeo and prpviots Jhr oniy currcn: cornrrrncnwr 
naiiona! t:;»iu«;-, Ti : cia nft: forus c. :he avaibbJlny of surh :::.''.r.c;og;ei 

.r.L irr,-.r, .= ^'>i^swvm. as mis miormatior. is avsii^bit fmm nth»r 

suuTce* 

TAnee paiums clcarty emerged: 1} use ofmsavraovtl television and video by 
uachen has grown markedly: 2) teachers have posixive amtudes about television and 
video's value and use in the clcasroo^: and. 3) despite tk: gromng cnxWiuim by tetxhers 
for iratructiona! telev ision and video in the classroom, the availability of equipment and 
resources is severely timiied andfitnding is decreasing. 

1 . Initia] Results Indicate Innrssad Use 

Results show ihas the use of television m the classroom has grown inarkedly m recent 
years Today, television is used by more than 25 million students or 61 perccni of all 
children in public scnoois. up from 4^ perceni in ihc school year beginning in 1982. 
Approximajtlv -.hrce out of cvcr> four icacheis used ITV and video to teach in the last 
school year, and nearly nine out of 10 teachers acree thai ITV can tnake a posiuve 
contribution to educauon Oiher findings of the study include: 

• Ninetv-su perceni of teachers have some son of access to ITV and video as compared 
to 70 percent in 1982: 

• Seventy-seven pcrccn: of teachers u«d IJ\ and video dunng the schoo! year as 
compared lo 54 percent m 1982; and. 

• 2-? 8 million siudints w^erc exposed to ITN' and video dur.ng the 19^0 school ve-r. « 
compared to 1S.5 million students who received some ponio:, of currtculur. tiom fi v 
m 1982. 
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Results al^ indicate tha: teacher's ^rccptions of ITV and vkfco are pMii^. Rsr exan^, 
fiSpcreemj^CTOltlwrrVMdvklco^iwattMwi^^ Ini^pimseioifae 

qo^am as U) whether TTV imd viito help tc«a«rs tca^h nwrn? cfrcctivBly, 79 percent of 
ttachcTs sur^-cycd lespondcd posit)%*e5y, while 77 fwrcm agxerf ibat m* and ^idco enable 
ittchcrs to be nwt otaiivc in tteir insirw 

ttave u pos};i% c impazL oi^ int ouainy of Aiwican cdurancm. 

2, TjTCS ;:r r>rl;vcr, £ v>L^-;i* 

in aatSinon lo hcir.j roncrmcrd with Lhe use of insmicaoaai prpgrAnu in the iUioc^, 
the sttKly focused on the availability of telecomnmmwaiiwis twAjiologics in schools aid 
dassiooms ami the lypcs of technologies being u»uL 

• Tl« studv revealed that 96 j^rccni of all schools have access to ITV and video. In 
addition/ o%tr 8S petceni of icachers have access to a VCR in the school. 

• On average, schools have approximately one tcJe%ision set fo: every four classrooms. 

t On average, schools have fewer than four VCRs, For the average Krhool with 25 
classfDoms. approxsmaicl) S4 percent of the classrMms arc ^tihout VCRs on a 
pemtanent basis. 

• Not waprisingly. given teachers limited access to ajmpmenk nK»e than OTC-thiid 
all teachers are reporting tfiat they Tegulsiy experience pr^^teim having access to 
eqtiipinem ai a limclv basis. In addition, more than 13 petrait of te^hm repcm mat 
in wicr to use ITV and vidcc. ihcy musi bring their own personal equipirent to use in 
the classroom. 

• The one pissing statistic revealed by the suidy is thai when leachcn are abte » gain 
iccess to equipment, less than 20 perceni repon that they have a problem with the 
eqoipmem being m good ctmdition. 

Apparently, »*cn teachers do have access to television sets and VCRs. itey will ircorpoiaie 

them into their lesson plans. A number of teachers even go so far as to faring cqtajwDcm 

from their home, Unfonunaicl y, while these rcsulu indicate that the use of ITV ami viiteo 

is on the increase, schools siiK aie lacking in having adcijMtc equipment on hand for 

teachers to use readily n-ith any rcgulaniy 
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3. FuncfiDg TiCDfb 

Tte wrviy iteo focusai im schcKd (fi«^ 
titt iHS%t tte«c years. Of *c «ho<rf dunricts itspOTding lo ihc sunxy. 45.1 pciccni Ttwmed 
ihat ifety pUn lo add w acquire vi(fcodi«c cquipmcm, 5i.i ptrccni plan lo ^ or acquwr 
sattUiie cquspiMni; 273 parent plan lo add or aaiuiit oibte ^viwon ccmnwmm. 42,2 
prrctn; p.i:r, «au oi i^uat imwscuvc %aaco capsoun) . aum 21. b rrrccni pi;:n in 2dc o- 
ft«:Hui:c fibs' op;ic link sy?;?nw. 

MfiKJois ij5 f ajn^ng grcastr scceptabilny £ni u5£./«r-ii«g soarcafor ikast inUmoiogies an 
dar&aing. We toow ftimi whcr infOTwmwJ ihai ite ciarcm economic situation has fwccd 
many siawis, siarh as Michigan, Maryland, Virginia, and Tcnmisscc. and imUvidual school 
districts in other states id itelay or even rrducr arquzsition of uchnolcgics or m:i vices, for 
education 

Our survey also indicated thai many schools have t budget of lesF ihar Sf^O""' per its: 
for rrv and video. School ctstncts did not fare mucn better, with the majonty having a 
budget of less than 55,000 per >w for the enure districi to nwct individual teacher's n^ 
nv and video. These budgets must cover the entire range of cosu fw ITV and vufco: 
purchase and rejair of equipmcnn jmichasc or rental of vi^ocassctte taf«$; satellite 
h«*-ups* ami. antennas. As a result, many teachers, ir order to utilize the jXMcntial of ITV 
and video in iheir lesson plans, arc spending their own funds. Teachers, who ttensclves are 
in many cases seriously underpaid, have very limited resources at their disposal. School 
districts and schools just do not have the funds, especially given the current economic 
dimate, to invesi heavily m ITA' and video 

acarly, any long-term muiauve !0 equip our schools and classrooms with adequate 
ITV and video equjpmcm and usourccs suppon must come from the federal level Our 
schools arc noi able lo do so at the local level 
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B. Ififter Edarapon Unlxzaiuni Statiioto 

Tlffi raim rectni nftomai mKty of ^ availability ami use oi iechiiok>s^ by iimitutkms 
rf Wgtw edueam»n in the Uniod Sw!es was published in 1986 by CPB ami ihc National 
Center for Educauon Smusucs. CPB plans lo rephcaic Uiat study in 1993. 

1. The Wbti Siuay 

The 19S6 siuay itsuh^ shov.cc iha: 90 prrccni of the Ration's colleges and univcrsiucs 
h'*** son^e sf zuz^* *;i*tfc *#»a»ui lypc^ of iccnnoiogy icompuicrs. audio, and video) 
avajta&te tor use by facu!ty zni tijzzr,i>. The ex^ient of av&*i«tulii)r vaned gicaiiy from 
cc^iege to college. Laifcr and irore sophisticated equipment was subsianiiaUy more 
available at public mstiiuuons than at private instituiiwis. Fox example, computers were 
much less available at pnvate m^fiturions and, vhcn they were a%&ii«iw!c, u«y weir more 
likely to be Stand-alone microjompuw* s aiher than the tnatnfran^s and tnimcomputers 
found at ' ' msututtons. Student access to the equipment was often limited bv the 
number i% available on campus. In ibt intervening years since that study, we k«iOw 
from cCMiiact with colleges and universities that there has teen substantia] growth in »hc 
availability of both video and computer icchnotogy cm campus. 

Ftrhaps more important than the growth in equipment availability is how faculty and 
stiKknu have been usmg the available equipment. In 1986, approximately one m three 
institutions used video to deliver college courses to off-campus students. Dau fnm the 
Public Broadcasting Service's {PBS) Adult Learning Service and our own experience with 
die AnncnbCTg/CPB Project suggest that the number has increased subMantially during the 
past five years Infaa,weessimPUthiUuUcourseettroUmtmhasgn^ 
p^temperyearfarthosifivf years. 
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One ytry promising trend i$ thai faruliy and insanioons air teginning lo iniegraie ihr 
technologies, ttawingra the sppraprim strengths of cadi ledwA^ » jwwHte die best 
possible educational opiKmunities. A nt^' inir:ati\T froni the Annenbcrg/CPB Project bc« 
iliusiraics this xrtua Tnruugh itrt New Pathways ;o a Etegrec program, some 30 colkpc* ai 
5c\tn sues arounci ihc coyntr> nn Maanc, Oregon. West Vifginia, Indiana. Virginifi. and 
Nc*i \ a';, at LMnc l \ ;j'ir;> :cJr,MMOC^?^ uj prm jdc compicic dcgrtc prop-arrf ic 
persor^s vsho c;-nn*^: a::cr*c r;ir:i?u« rtiv.^':} Son): arr using broadcas; .iOcO fo: Ci^^^ 

!2:::urrr, :ri:pr.c:,» vw.,. w^.^i- Tu: ^cmi^.;^ dibrussi^ns, ana itlcphonc c:*llf for TUTonn;^ 

Uiftcr?? 2.'r •-•5:-^^ f »rrrcr:: rr.-;! for ili:*^ kci^ircj, compuici conferencing lor scmnar 
discttssions, and iclcphoncs for pnvatc tuionng Scvrral provide students wuh clcctronu: 
access lo hbran- resources, 

2. The 1993 Sludv 

What wUi our 1993 study rc\ cal iht availabil5t> and usr pf tczhnolog ic? ^} 
insihutions of hjf hrr tciucatjon'' If tnc informal feedback wc are receiving from those 
insiiiuuons n an accurate baromcier, u will show that most snsmuiions (espcciaHy public 
msutuitons) have made a formidabic mvcsimeni in video and computer cquiptiwrn. that 
those available technologies have enabled faculty lo provide different tv-pcs of instrvction, 
ihat students aiso have invTstcd hcavjly w the technologies (by puithasmg their own VCRs 
and computers;, and iha: the hncs that once separated vjdeo and computer technologies on 
our campuses have blurred 

However we also bchcvc thai the data v^ll show that, ha>ing whetted the appetites of 
faculty and students for the possjbihijes thai result from the use of the icchnolopes, colleges 
and umversitics will be expccicd to make even grcaicr investments tn more powerful 
lechnologjBs as they t>ciomc available tn ihe second half of this decade. 
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VI. KTry ^^^^ "'^ mNsn>HRED 

As discussed above. puWU: lelectmiinumcanons services and oiter noncomaieinil 
public Tovks comnjunications already are available w ihe American public in a hosi of 
forms and Uirougb a variety of clcctronjc deliveiy S)'stcms and technologies. 

CPB and public bnadcasiing are cunemly in die process of evaluaang how pubhc 
teJcvU.iimwuC--..vr.s car. dcm scrv: in: cducaiior.a; ne«ls of ihii countn- and use icchnologv 
m mect'.ng -.r.oi: r.;^c^ Kf «.:arch frotr. the fjclds of educauon. government policj. and 
lM<liBr .-fi^r •-chr.r!;-:-, . v. z'.'. 'w.u4U.4MmF's siuotes. inaicaie 2 numhcr of 

kcj issue*- 

A. Comprehensive Planning ^ ^ ^ . , .^^ 

Plannmg is needed to ensure ihai the electronic highways being put m place today 
meet the needs of education and arc cost effective. States are recognmng that 
comprehensive pJanning is essennal They sre de-.tispins spec-.f;: Inng range p..ini 
for saicwidc and regional telecommunications systems. Some considerations include 

• "Die inclusion of daycare centers, households, staie and local office buildings, the 
pnvate sector, and other estabhshmenis is not complcic; 

• There have to exisi clear education policies at the le al, state, and federal level thai 
incorporate esistm? lechnology components, 

• Planning efforts have to include educators at the local level since that is where 
education policy is nomaally established; and, 

• Pohucal suppon must be generated at the federal level and accompyiicd by a 
commitment of nc* funds, or the reallorr-on of funds, specificalh tc«aro iui! 
implementation of the infrastructure and the ser%ice it provides. 

B CopyriEhi Cmstrainis , , 

■ Copynghi constraints pose a significant bamer to educauon m using technologies 
effecuvciv The electronic technologies make u possible to take excerpts from 
orifinal works and recombine them m many different foimais. In shon, how can 
in.^vaton have the nexibiliry to create new works while the creators of the ongmal 
works are adequately regarded'' 

C Accessible ami Affordable TechnoU^es , ^, ,^ r , a.„,. a 

Which technologies must be accessible and affordable if the majority of students and 
adults will be able to take advantage of them for learning^ Technologies will play a 
maior role m making learning more accessible and effecnve. Tc which technologies 
wiltpcople have regular access'' What kind of suppon services will people nod? 
Can the svsicm eassiv respond to students' and workers* needs for training and 
retraining based or, changes m the economy? Schools must have m place the 
technological tools that students will be expected to use in the workplace, ^or 
example 
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• Intenctive Vkteo, WGBH-TV, Boston, Massachusetts, produces intmciivt 
videodiscs of the scries, SWA, that pvc w«»Kiwy-sc»K)oJ science suuknts highly 



•chool ciaqmttr, mtaiis can ftAIow thdr oatkiduai or tteir cunosty. ieanring 
duough imrodnctcay minaJocumeniaries, datalmsts of vitteo-illusiraicd text, and 
handsK>n aciniiici. using both the television and the compujer Siudcnisi alj^o have 
the abihiy to mlor the video to make thiir own rtpms and presentatsons. 

• 3-2-1 QassrocrnQKUacL CTW has aiited this successful scncsjnio 30 programs 
to icach coir sciennfiC conreprr in the clas^r£0^^ SchcK)h v rr.r.M -.riujucr 
gujas!. wiir. siep-b>-sicp acuvucs and reproducible handouts Thr nr\* propTinis 

be a*;rcd on public iclr\^5:0n sutionK forin-szhool v<t 

Bringing Teachers into Age ofTcchmHogy 

Hnu CO '"t bnn^ :hL- c;;.-7cr»- ;>wf.u;fluu*i uf icatners ana luiure teachers into thr apr nf 

icchnoing.fs jn»n !he:r cumruir Folicjc:. on suuus and salanc^i musi reflect these 
issues. Schools of cducaiion must build ihc pohcy of using technology mto ihcir 
degree requirenwms, states musi make si 2 pan of teacher ccmficanon. For example: 

• Anmsibcrg/CPB Maft ami Sciaw Projesct The goal of this fojcci is io increase 
scientific and naihenaiical understanding of the nation's clemcniar> and high 
school students. The Annenbcrg roundatior. and CPB arc collaboraung fur the 
purpose of helping teachers m kindcrganen through the ]2ih grade better convey 
the concepts and pnnciplcs of science and the ways m which science, mathematics, 
and technology depend upon one another. The project will use communications 
and educational technologies - including compuicrs. two-way video, laser discs, 
rnd clCwtroniL- networks ana 03:a rv jct^s - as irreans of achieving jis objeciives 

• PBS Videoconfaences One of the most effccuvc. low-cost ways of reaching large 
numbers of teachers, adminisrraiors. educational institutions, and coinmunity 
groups simultaneously is through li%'e, interactive videoconferences. These ' 
videoconfercnces let panicipanis lalk directly to experts, converse with other 
educators across the counir>', and transmit and receive additional information. 

• WNET Summer Instituie The Thsnrcji*\\'N'ET/Tcxaco Training Institute was 
launched in tne summer of 1990 through a pannership between Texaco Inc. and 
ThirTcen»W\ET, .Sew ^ ork. New York The Institute was foi ndcd as a pilot 
program, on the premise that cducauonaJ television could have enormous potential 
in the classroom, but that teachers need training to use it efTcciivcly. The Insntutc 
brings together clemeniar>- and secondary sthool teachers to ikvelop creauve 
approaches to teaching with instruaionaf iclevi»on, curriculum- based 
programming designed and produced st^cifically for the classroom and approved 
by educators. It also shows thai teachers embrace the opponunity to inaster the 
technology and to iniegraic video into their science lessons. So jfar, in the New 
York area alone, the Institute has reached 2.500 teachers and 13,000 students from 
divcne geographic and socioeconomic schools. Oj August 1, 1991, toih CPB and 
Texaco announced additional grants to the Institute for the expansion of the 
Teacher Training Institute to additional public television sites and for the training 
of additional science teacher? 
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E. Bmlding Awaxcms of Resomes 

As xhe arhver>* sysicnu are put into place and the cumculuxD matenais are acquired, 
systems that dmeminam inf(sni»kui about the ^^ability of r^miices. b^kgiound 
m existing s»xteb ami imptensiuatioii* and bow to aco^ that infonnation need to be 

developed. The VSAT capability of the new public broadcasting satellite will prowdt 
educators v^ Mh a nciwcs^ to share icachinc rtsourcci. straiegics and cumcuii wan 
oihcr teachers outssde their own schools, In addition, the VSAT system could provide 
a %'ancsy of databases to cducattonaJ u^ers. Currently, there are systems thai provide 
this service: 

t Learning Link. Dcvciopec ti> WNET/Nc^ York, this 2^ an inieraciive, or. hnr 
cornrute- hnk beJ^ccr. puMiC tel-v s^t. s;:;:;ons and ;ns;iT mr^nDi- sc^.oo:^ z:^:, 
^gcnrses, uicd to nowfv s?ho:7!*- abcu: et;'j;*w:;onaI zrJ inforn;»iuor,4l irrv ires 
avajbbic as well as program summar.e?. icsson plans, and cjmculurr. :;:-ir.&- 

Central E6\iZz::o^.z] Nczwork prjviiic* a computer ini'urmauun ncfworK for 
instruciionai teievisjon professionals There arc now more than 450 EDISON 
accounts at 200 stations and ssate and rcgionai educauon agencies. Use has 
climbed to 1.800 calls a month. 



Vn. THEFFDFRA1.ROTP 

We knov.* thz! ustnc icchnolocy jn educ.::ior. \*orks However, the lecnnological aspecis 
shouid not overcome the scr>-jce providrd Thr hichways are \v pla^r V^Tia? is needed is 
iht cquipmrni ai ihe local level for ihe end u%tT$. As I stated earlier, CPB believes that ar 
least four iriajor issues must be addressed funding, end-user equipnren;. programming and 
resource development, and teacher tranung 

One scenario thai illustrates these issues is that each clas»noom be equipped with 
several multimedia ieammg stauons that would mtegrate televasionyvideo. computer, and 
voice technologies. Whjlc there is suU much to be discussed regarding the appropriate 
number of computers in a classroom, or the nu nbcr of television monitors and VCRs, one 
could argue for the sake of today 's discussion - ihai one such learning station in every 
classroom is a staning point. In addition, any equipment funding formula must consider the 
need lo replace equipment as needed, and we would encourage the inclusion of leplaccment 
provisions in such a formula 
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Equally important is the availability of qiuJin.' programminf thai is easily and 
afl«dably<*»inrfjkbyev«ytt«di»iiid»>touinilttaM Ttescunemlyodittia 
exoOleni pool of educators and producers that are capable of creating the Tcsourte? that 
meci the needs of individual ttt:bcrs and students, regajdlcss of age or background What 
is lacking is sufficient funding to guarantee a steady stream of such propamrranp 

1. Fimdinf 

Th: 1;;.. o'. iUz feJerui roic y.. tnc oc%fiopnwn: of 3 n?!!or.-' -c—r'"^-^-' 

telfcun'.fnisr'c.r/cT.? :.-:r::sr-c:-.c ensure -dequ4»c funding for its oevcjopment. 
Without adequate funding for technological advancements, schools that are most in need of 
improved education resources will be doomed to lag behind * talthier schools jn our nation. 
The ability of thesr 'srhoo's ro ?rod'_:e graduates '* he arc able to cuir.peic in liic worid 
economy u-ill bs s=vcrc;\ undsnnir.cd withoui i federal ilnancisi commitment. Inividual 
students will be denied the opponuni!)' to hv? up to their i»nicr.ni!. and ih-. r":.or. v. :i: no; 
keep pace with a worid economy that is gaming speed rapjdly. 

2. EikI-usct Equipment 

Another important component of the federal role includes, th: recognition of the need 
for end-u' rr equipment for students and teachers. Over 70 percent of classrooms do not 
have their own television moniiors. and fewer have telephone or satellite reception antennas. 
In addition, computer access for students and teachers is soil far too rare. 

3. Programming and Resource Development 

For the infrasinicturc and end-user equipment to be utilized fully, the federal role 
must include assisting in the development of "software." or quality programming. Funding 
through CPB for programmmE. and through the Depa: tmcnt of Education for Star Schools. 
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sit tu*o examples of the ways Congress can make a significanc impaci on the availabihty of 
qiialiiypsDgiamxmttg. Howew. ihcfcprograott have just begun loro^ 
the puttnnaJ of tcchnolog)* in schools. 

4. Teacher Tmning 

And f;n;ui> . out 5;yo> shove s a nsca lo dcmonsoraic lo classroom icacners how ihcy 
mighi use in: iT.'nmi.^pz^ ;p improvr or. ^*'hal they are cirrrr/J> damg :r iht c.£5stoo^ 
CaI> OmC fo*,. ic^tivzJ .(ic L-^minji in the use oi leicvjjjon m me ciassroor: 

Vymn ffutr hnvr ^rzrrri hrv. ;o rr.2;:N :he ;-!.-ri»;wr.u:;wS of progninvn-.ins ;o l-x nci*is of 
iheir individual students 

None of lhc« components is separate from the other and wc believe thai each is 
needed to wki- fhp riyf\-^ f r/jaiic^r ^orV Thus, the fiEtaMtihTnen: cf ir. effective 
educational icleconurunjci-jons infrasructure mus; include at least these four components: 
funding: delivery systems and end-user cqujpmcm: software or programming: and teacher 
jraming. Only then can wc cffccnvcly address our nation's ©ducanon needs. Such an 
infxBStruciure will be ver> exprnsivc. buj n is an investmcni that wc cannot afford noj to 
make. 

CPB's main conccn: is noi the delivers' technology or system employed, but with the 
public's access to the broadest pos- olc range of public telecommunications services 
dchvcied by any and all available means. li js only ihrough such access that public 
itlcctsnmunicaaDns can conunue to play a vital role in improving the lives of our niizens 
through the provision oi diverse, mnovatue, noncommercial educational and cultural 
programming of the highest quahty. no matter which dclivwy technology ot system 
becomes preeminent. 
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(?B teiscvcs firmly that an cffcciivt and cfficienr tcicccnnniunicacions mfrasniiciuir 
is critical to the echn^b^ well-being of Ararica, The public icterammunicatiom system 
in iht UnitKl States could well »rvc as a mOsl for such a national ttlc^ommunications 
infmsiruciurc ur^c you i;> consider the cfrccnvc roic Jia: pubac iskvonmunicauons 
can play tn providing a comprehensive dchvcf) system and the accompanying programming 
anc jwrv tCc? 

tf:er:r t}i :ir, c::'!C'rJ'. zr.L l*. hi: 2rc?rrp:;ihcc mL'rh :r' y-jr'^c*" ^/^m»>'i»i'm 

level? and ii capscsty tc do more m tnt futurr. hmajjy, a:i ine kcv eicwni? ot srcn 

an infrastructure already are encompassed in varying degrees by public iclccommunjcatjons: 
high quality programs tha; inform and msmicu the wide use of diffcnng dcliven- fysicms, 
and, national icadcrsnip. plannine. and coordination of cffons combined v.ith local control 
of stations. 

CPB and all of public broadcasnnc stand ready »o help you m tnr tmponant job ahead. 
Thank you. 
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Senator Bwgaman. Out final witness on this pane!, Mr. Howaid 
Miller, is with the Public Broadcasting Scn^icc. 
Why don't you go rigltt aheai, Mr. Miller. 

STATEiy^C»=H<WARDN.IWaBI.SHilORVICEPRESIDBfr, 
BROADCAST OPERATIONS, ENGINEERING AND COMPUTER SERVICES 

FOR THE publk; broadcastvk; service 

Mr. Miller. Thank you. Senator. 

I'm the tedinologisl and chief engineer for Public Broadcasting. My 
rcsponsiWlities are to deal with and solve some of the many problems that 
Mr. Fbster has described. 

You will be hearing today about our existing infrastnicture and the 
many uses that arc being made of it, and also what we believe will be 
accomplis!^ in the future. 

I have just two brief points that I would like to make this morning, 
and th^ Til be aWe to answer any questions you might have on the 
technical side; issues such as digital compression or veiy small aperture 
terminals, cable, ITFS channels, other distribution media, and so forth. In 
combination, however, these technologies will make the puWic television 
satellite interconnection system an even more powerful tt)ol for the 
Nation's educalore. 

Fust, I would like to emphasize thai PBS is firmly committed to 
aggregating a large number of educational users aboard its new satellite. 
Telstar 401. This satellite is scheduled to be in service by July 1993. 
Digital compression technology will allow public television to increase the 
channel capacity of each of our transponders by a factor of 2 to 8 times 
for video and perfiaps even more. In addition, VSAT technology will 
make it possible to intcrcoraicct many multiple combinations of user 
groups with two-way interactive voice, computer data, facsimile, or even 
slow-scan video services. The combination of these two new technologies 
will make it possible for public television to deliver a very wide array of 
educational services to every school in the United States, 

The PBS staff has been instmcted to develop a plan to make Telstar 
401 the public television education saiellile for the United Stales. I would 
add that PBS's plan to aggregate educational users, that is. to offer 
capacity to users who are presently paying commercial rales for services 
on many other satellites onto a single satellite can produce tremendous 
advantages, especially for mral schools, as you have heard before. Once 
this has been accomplisted, each schtwl can have access to many 
educational services at the same time from a single satellite dish. 

My second point— as you have heanl before— is that the last mile that 
is needed is to get from outside of the school building into the classroom 
itself. Public television will have the ability to deliver educational services 
to literally every school in the United Slates by wire, by fiber optic link, 
over the air, by microwave, or by space link. 
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Eadi school can be coiiiguied like a cable he^iend or a tdei^xme 
switchboaid with multipb service, and each dassroom could then 
bcamc a poteitiial user. Ideally, eadi classn»m ^lould be equipped with 
access to video, voice ai«l d^ sendees, but eadi sdwol will need to 
dcd(te for itself which of the voice, data and video sendees it will use in 
eiKh classroom. 

The equipnent that is needed to deliver these services to sctools and 
classnxans will, in case, depend uprai what is already available in 
tlu c(xmnunity and upon the of local educators and ^dents. In 
some cases, this may be a satellite or microwave di^ in f^rs, caUe, 
fiber or telephone lines; and in others, an ITFS or broadcast antenna. 

Many sdiools will require in^allation of fiber or cables into the 
individual classnxnns. Oiux a signal is delivered, ^juiixncmt thai could 
be used in each classroom, of ccninse, will include cfsnputers, facsimile 
machines, video cassette rcconters. video disk payers, television receivers, 
and on asKl on. But there is no standard set of cquipmem for each class, 
in part because there arc various classrocsn uses for ilw rew technologies. 

Because of public television's broal cxpcrienre in providir^ many 
dirfcrcm educational sendees through telecommunications, including 
satellites, it is uniquely qualified to advise and assist educatore in an 
application of these various technologies for educational us(». 

I would be pleased to answer any questions thai you may have about 
this testimony or about tixhnobgics. 

Thank you. 

[The prepared statement of Mr, Miller follows:) 



102 



97 



pnCPAREO STATEIIEMT OF HOWARD N. MtLLEB 

You have Iw£hcI today sdxHJt the pid^ talovyon communkatof^ inf rastnidure 
^ s in and hmr, by tMiHd^ m thte exis^ nal«nH(, t)« Fadarai 
Goywnment can extend tedrntdogy ^ 8>my dassroom 

I wwjld llw to make just two polrts bri^ J wiB than be avaa^ to answer any 
qtws^Kis you niay hara ^x>ut todmologica! advaicK. su(^ » die^ 
ami VSAT (Very Smafl Apemjfe Twininals). that are bringing teieoommunfcafions 
to the dassra«n. Those technologies wffl m^e the pi*iic telewsion satoHlle 
intefccMirwdion syst«n an even mom powerful tool for ttw Nation's eduKtors ti«n 
it sifosdy is* 

F^t, t wouM life to empha^e that PBS if fmnly ccmmitted to aggregating a 
Iwge rmn^ cS education users stoeud ite new saleUite, Te^r 401. wh^ b 
scheduled to be In sen^ by July 1993. Digits oompre^bn technoiogy wfli aOow 
pi^ tekaviston to faioease tnu^jornfer capadty by a factor ol tww to elgh^r 
poss3>V -^^T wM ft possibte to tnteroonned mun^jle OMnbi^^ 
usar giot^ with Interewtive data, facslmBe or skm scan sewtees. bi 
oomWn^n, these technotogtes wffl msdw I possible for putjiic teteviston to deliver 
a wide array d educsdlonaJ ser\^c^ d'wedty to our sdtoois. 

^aff has been imtn^ed to deveic^ a f^n to m£d(e Teistar 401 tt)a f»d}lic 
television edualion saieffite tor the United States, i would add tiiat PBS's plan to 
^igregate educalbnat u^rs, thai s to {^ce users tf^ are puraemty on many 
satellites on a single saieltte. will r^uce tremefKious advant^s, esped^ly for 
niral schools. Onca this has been aocon^jllshed. each of these schools wil have 
access to many educatoned sennces at tf» same time. 

My second pdnt is that the 1^ mile' needed is reaHy to go from outskle the 
school building into the classroom itsell. Public television already has the ability to 
deliwr education^ senrfces to RteraSy every school in the United States, «thw 
wire, owr-lt»-air or via ^}ace Bnk. Eath schod can be compared to n aWe 
headend or telephone switdiboawi, wth each dassroom a potorttel user. Ideally, 
each dassroom should be equipped to offer access to video, voice and data 
servk»s. Each school will need to decide tor itself wrtifch cS the vok», data and 
video services it win use in each d^room. 

The equifsnent that is neected to defiver these seivwes to dassrooms will m 
each case depend upon what is aimasi^ available in the cc»nmunity and upon the 
needs of local educators and stiKfonts. In some cas^ it may be a s^ellite or 
microwave dish, in others, caWe, ftoer or tel^>hone lines, and in others, ITFS or 
broadcMt antenna. Once a signal is delivered, equ"^er« that wwuW be used by 
sctraols would indude computers, facsimile madiines, videocassette recorders, 
videodisc frfayers, television receivers, etc. Thwe is no standard set of equifMnent 
needed ty the sdiools in part because there are various cta^room uses for the 
new technologies. Because of pi^ic television's experience in piovidmg edi«aeional 
sewlces through telecommunicalMns, induding sateHites. It is uniquely qualifred to 
assist educators in the af^ication of new technoiogii» to educalbnal uses. 

I would be pleased to ansvwr any questions you may have ebmA my t^imony 
and about the technical advarK»s that are bringing telecomnunicalions to the 
dassroom. 
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Senaixk Bingaman. Thank you veiy mw;^ 

I have s(Hne questions, but befoie I stait. let me ask if Senator Simm 
had any opening siatraa^ he warned to make. 

S0fAix» Simon. I do wi. I negr^ ttal Vm running bet^^^oi meetings, 
as J guiKS vra all are ttese days, txit I sq[q»»nate tlmt this is an area where 
diere is no qjGS6m that we can midi the education curriculum. 

It is not a substitute— and I think this has to be ^rsssed-^t is not a 
substitute for good teacheis, but it is a sup{demmt. If we have the right 
teachers, thai there cfui be an «^dung factor here, mi we want to 
enrich our educatim all we can. 

Thaide you, Mr. Chaimiaa I appreciate your !K)lding hearings on this. 

Senator Bingaman. Thank you for being here. 

Let me stan with some qi^ons, asyA then I'll defer to Soiator Sinu»i 
for any questicms that he migttt have. 

Dr. Foster, I'm getting some mixed signals hire fnmi the jku^I. As I 
un(terstand ^ur position, it is that wc (ton't have m transportation system 
in p^aoe or plans to really provicte the integration of this system that is 
nccessaiy to really help the sdiools and clasrooms. 

I guess I'm Issuing farni the c»her two witnesses — Mr. Lcdwig and 
Mr. Miller— that they believe that this new satellite that is going up will 
essentially be a lot of the solution to this {Ht^lcm, ami that the pdans are 
in place to have a nationwide symem that can reach each ciassrcM^m. At 
least that is what I picked up from the firstimony. 

Maybe you could explain to mc why yoa think the plans that arc in 
place arc iKn suiequate. 

Mr, Foster. It seems to me, Senator, that it's easy for us to get into 
a problem of overstatement of what's possiWe. I'll speak for Kemucky in 
response to the PBS scenario. 

What has not been told to you yet is where the money will come from 
for the VSATs on 1,300 school sites. Kentucky may or may not elect to 
use VSATs for instnictional programming and other methodologies that 
originate in Kemucky and stay in Kentucky. We're talking about a 
transportation system that wc want to use for mff development, for 
conferences between universities, for university presidents and so forth. 
We're not talking about just taking down programming from PBS or any 
otter source. We have a major ^st(»i to make abcHit how we are going 
to u^ansmit data from one school to another and to the State Capitol and 
back again on a single system that wc c?ji pay a single bill to. So, that's 
point number two. We need a tcnestrial system that is very efficiem for 
quite different purposes than educational programming. It involves sharing 
software and so forth. 

You know, we use the technology in our own in-state Star Schools 
program that we fund ourselves in Kemucky, alimg with what we do with 
SERC. It costs us $500,000 a year just for the telqihone line to connect 
the computers with those little key pads that the smdents use to make it 
interactive— $500,000. We pay $1.6 million for the transponder time. 
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So, the full ccfnmunic^KHi system is crating us $2 milliwi, and we 
Ymm'i inve^ anyfiiing in progianuning. It's also on a m^eied basis. 
You laiow» ymi pay so much for this mi^ a (Menent rate for that mile. 
mA another for anoflio' mile. It t^es a great (teal of coordinaticHi of 
the swit(dung of tte system on the tenestiiai side in order to make sure 
that Uiose comi»ner agi^s wd key psd signals tcaxAi the conijniter at 
KET. 

So, it seems to mc that a system that we need has to be put tog^her 
in a fin^iion wheie whoever is putting the sy^em tog^heris in a portion 
to negoti^ with the local TdOos* the icgional TelCbs, and the n^iisial 
inteicoimect companies, so we can get some dedicated telqjlKme lines that 
have die band-width edacity that need to tranqxHt all fonns of media 
coiv:unently, so you don't have to ^jarate ycm signals. 

We l«vc uKd COTipiB^on tcctootogy in several sites in Kemucky on 
mulii-point distribution. We have a danonaraiiOT site in western 
Kemu(^ that does that We belteve that we have to experimem with all 
of these. I've watched it; I've participated in it aid have been on the 
camera, and ycai have certain vdoe-la^ proWems between the tenesirial 
connecticni of the voice and the video. 

Yes, VSATs may be aWe to do that, but VSATs are only two way on 
the data aid voice ade. You still Imve to have scnne kind of split signal. 

So, can PBS and the Telsiar satellite solve the fsoblcm? I don't believe 
it can. Can it cortributc to it? It obviously can. 1 mean, ycni've made the 
investmem in Tdstar, and we're not here to suggest that that's a bad 
investment or that it won't imcrccmnect Clearly, if pcoj^e arc going to 
use PBS original^ programming and it's going to come down on Telstar. 
we need swne kiml of sy^m to do that, 

The co-location of the programmii^ is really dealing with a whole 
scgmi^nt of people that PBS does not deal with. When we held our 
hearings around tljc Nation— I can tell you, Senator— that the ovcr- 
whefaning majority of people who c^c were noi PBS connected. They 
were people who arc using university-tascd uplinks or other commercial 
uplinks and do not use Uk PBS system at all, and furthcmiorc, indicated 
10 us that ihcy do not intend to? So, we have to have some kuid of a 
system thai wc think will be responsive to them, 

Sfnator Bingaman. Why do they not intend to? I don't undemand 
that last point. 

Ms, Weinstein. Senator, I wonder if 1 might aaswcr a friece of that 
from the EDSAT point of view, and if 1 might also lake a momenl mi 
say to Senator Simon that I'm very pleased to sec thai he is here. TTie 
Western Illinois State University, the School of Education, the I>ean of 
ihc School of Education has been vciy actively involved in the steering 
group on behalf of these efforts lo develop the National Education 
TclccommuiicMions Oiganiz-aiion. 

Shnatok SiMON. If I could just add that ihcy have had ihc cooperation 
of a fircai many schools in that. I've met wiUi the group on a couple of 
occasions out Uicre. 
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Ms. WsiNsniN. Soiaior Binganum, they are a smali uiHverdty in die 
c&nia of DUnds tfim is ddivotog pndiaUy moie jniUic sdnol— K 
tfarm^ 12-— edudSkm to sdxxAs who w(»iU oflieiwise not have the 
sAm&aat of leadiNs in laigu^e, sdrnx and math tl^ myom of tte 
outstanding univer^ties that has been 6ottg it for many years. 

As they discussed in our veiy fii^ outieadi meetii^ in St. 
Loui«= — ^what we heard aU over tl» ccHimiy from colleges and universities 
that are delivering to putdic sdwd distiios and those pid>lic sdtool 
distiif^ that are ^so getting imo it— iteir imifa^ is tl^ cis, dieie is 
no highway and that, two, the costs of the transportation of the deUveiy 
sy^em were absolutely— to use their langua^— Idowing their budgets 
out of the water." 

I might ^ to the "costs" issues that— which we heaid throughout the 
outieach meetings— Ok onttiol of the deliwry syst^ is paramount aiKi 
important to the s^hmIs, colleges, wd universities, as well as the 
d^endable low costs. Wtether it was Kansas State Univer^ty saying, if 
I do not have depoidability, than hov/ can I m^e plans for the next two 
or three yeais to deliver to the schools, the public sdux>ls in the St^e of 
Kansas; or the I>ean of the Sdiool of Ed m We^m Illinois Univer^ty 
saying that I am delivering to schools who would otherwise i.tH have this 
piDgramming. We need to have control of the delivciy system. 

Cbuld I take one second, Senator, and go back. I really am veiy 
pleased that Mr. Ledwig wm back to 1967 when PBS was started in the 
ojuntiy, b^ause Vm very pleased to tell y(Hi that our iirst chainnan of 
the EDSAT Advisory Board was Dr. Nonnan Cousins— the late Dr. 
Nonnan Cousins— and when we first started with the n<^on, we asked 
what were the problems and why h%! America's schools ronairwd 
isolated. 

Dr. Cousins pointed out that was the Chair for President Eisenhow- 
er of the Educaticmal Television Beard, which was tte {Hi^ur^r to putdic 
broadcasting. He said that over the years-— tlK 25 years— while we have 
built a good commercial system through tl% CcHnmunications Satellite 
Act, while we have built an excellent public broadcasting system through 
the public broadcasting stations, whidi the government has supported, 
what we cleariy have left out is education. We arc at a point in time with 
fjchnology, the size of the education market, and the diverse and unique 
needs of the education sector that wc must build a tcleoimmunications 
highway dedicated, controlled, and managed by that education sector. 

Dr. Norman Cousins served as our first Chair. So, I'm very pleased to 
rcm'md Mr. Ledwig of this, because over the 25 years, it is the education 
sector that has been left out. 

Then, if I might just add that when Governor Wilkenson wem to 
President Bush, it was not a tedbnical que^n with the education satellite, 
it was not a question of whose system (to we use. It was a governance 
issue, and that was why the EDSAT Institute did the stiKiy. Wlmt wc 
found— tlx; key isFucs in that ^dy from the national working groups as 
they were reconfirmed in our outrcadi meetings — ^was that romrol, 
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govemsice. and equity werc the questions that wcie impoitam to the 
education estid>liidmient ^ ^ ^ , 

I am sue that VBS has a dedicated system that you have helpea B> 
suawit and indeed helped to grow in tcnns of «teUvciing seiviws to 
nubiic broadcasting siatiwis. There arc now 337 stations, m Naiioaua 
Education T^lecommunicaiions Oiganization is dedicated to its education 
useis, wtedi are 110.000 sdwols, 3.0)0 coltegK and univeisitres, and 
6,000 libraries. . , ^ ^ ^ 

Educators have tcdd us in seven major regicmal outreach mecungs and 
in thdr surveys that they wouW like to begin services by the end of 1991 
Ihrourii 1992 and the beginrfng of 1993. They want contnfl of tins 
s^an that gives ihem dedicated teleccMnmuracaiicm services on land and 
space, so they can get on with the business of modernizing American 
education , , ,^ . 

Senator Bwoaman. Ut me ask Mr. Ledwig if he would just 
coramem. It sounds as though, in Mr. Filer's and Ms. Weinstcm 's point 
of view, there arc things that they believe arc needed to grt instructional 
technology and use technology to get insimction into our schools that the 
Coiporation for PuWic Broadcasting is nm going to or is not aWett) 
provide through the satcUiie. which you folks are jianning to do in 1993. 

I guess my initial rcaaion is that there is a big jump between 300-and- 
some-odd public broadcasting stations and 1 10,000 schools, and I wonder 
how much of that leap you folks arc going to be able to take, and how 
much of the services that Dr. Foster described you folks are going to be 
able to provide, or is there a vacuum here that needs to be filled that you 
folks don't have plans to fill? 

Mr. Ledwig. Thank you. Senator. First of all. I would say we're not 
proposing any competition for control. Ms. Weinstdn talked about 
control, governance, and all of those issues for another system that is not 
yet tlu:re. 

My pun»sc in coming to this Committee is to tell you what the 
Congress has already paid for, what is already up there, aral how we think 
we can exploit it further. The costs that were mentioned, the costs m 
various systems around the country^-as 1 understood it— are typically 
analogue costs— frfionc lines and all of that 

W<* have moved forward. We look a quanuim leap to digital twhnolo- 
gy for the new satcUiie. In selling Ihis satcUitc to our Authorizing 
Commilt<». I had uouWc until the minority side— which happened to be 
a vciy forward-looking group of technology-minded individuals led by 
Congressman Rittcr— said, if you make this an educational satellite and 
you put in digital technology and make this available, you can get a 
bigger bang for the buck, so to speak. America can benefit from this, arel 
ihcrc can be quantum leaps in what PBS can do for the Nauon m 
education. And I said that's what we're proposing, and Congr^anan 
Rittcr said, 'Tine, we'U autiwrize the full amount" They authonzed $200 
million and the Congress aR)ropriaicd $198 million, with strong suRJort 
on both sides of tiie aisle. 
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Vm here mafiy to say that that has been paid for. authorized and 
sq^RC^^jed; it's going iq>. and we ougitt to exi^oit it because tiK 
protdm is the down-links down to the schools and equiimiem, and 
training the teachers need to use tednKdogy. 

At the Coiporatkm, we have woifced withTev^ using their funds and 
ours to train teachers to u% taimiiogy, and theie is a giest lack of that 
training. There aie ju^ some basic ttiin^ that cton't ^asL We*ie saying, 
let's take what we have* let's exjdoit what we have, 1^'s ^d a few more 
ddlars aiKi make ibc leap, because we're (kaling with digital tec±au>togy 
that gives us die capalMlity and a lediartion in cost. 

If other pe<^ warn to pioposs otter systons for fe£^»» of coivrol 
and governance and educaticsial est^li^ott and all those words diat we 
heard, that's thdr business. We're sayiiig. why not take advantage of what 
il« Congiess has alre^y {»ud for. 

Se?,'ator Bincsaman. Let me just ask a fbllow-up now. We have this 
$200 mUlicai digital s^te gjomg iq) that will have all these great 
capabilities. Do you folks have a {dan that you coukl give to us or have 
given to the Authorizing G}nimittee or something as to how we actually 
get that into the classroom? 

Out in my state, for example, the only thing anybody sees is Channel 
One, and most of them don't see fliat ytt. but they wtMild love to be able 
to just b»:ause ttey ^*t lave acc^ to anything. So, how are we going 
to g^ from hsm to ^rmally gettii^ sc»ne of this in the dassnxnn? 

Mr. Ledwio. Weil, you see, we are doing it in oeitain states. Educa- 
tion, of course, is a r* ::entralized system. Kentucky has a wonderful 
syam and so does South Carolina. The Presidait of South Carolina ETV 
will be here to answer yoar question more lully. 

We're exploiting what we have. I'm iHDposi^g following the Japanese 
model. If you have a great Toyota, you make it into a Lexus. That's how 
they are beaUi^ us c(»npetitively as a naticai worldwide. 

Sen/vtc» Bingaman. They are also bcatii^ us because they have a 
strong national educatkmal sysi&m uliere we (ton't, in my opinim. 

Mr. Ledwio. That's right, and that's because we're designed to be a 
locally controlled syScm. But we can provide programmii^ at the 
naticmal level, and that's what I'm propoang we do, better programming. 

We have thousands of ^dents that get college credits from 
Annat^rg^B [noject, oillege-level teleconununicatioiK course that are 
shown throughout the United States. Students at home can take the course 
and go down to the University and take the test We're doing educational 
television for the kindergartcai throu^ the twelfth grade. We're doing 
these things, and we just want to be given the funds so that we can 
compound the effectiveness of what we're already doing. 

Senator Bikoaman. But is there a fAml 1 think, Mr. Miller, didh'l you 
refer to a plan thai has been developed, or is being developed, to actually 
get this instniction into the sdxwis to a greater extent than we have been 
able to in the past? 
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Mr. Miller. Yes, Senator. Lei me explain, first, that our existing 
wqjacity is sli^tly over three charaicls. 

Senator Bingaman. And by that you mean that a 

Mr. Miller. On the satellite. Fro rcfening to. 

Senator Bingaman. — given school can take in three courses at once, 
if ttey have the right set-up? 

Mr. Miller. No. Wc have to deliver all of our services at tl« present 
lime on slightly over three charaids. Ttercforc, many of the services that 
prople would Ukc to have on the satellite are obviously not posaWe. 
There is a priority sequaice of services that have been offered. 

The governance of that particular allocatiwi process is not PBS. It is 
an imerconnection committee that is reprcseniaiive of all the users, a 
number of which have nothing to do with PBS programs. As we move 
niorc toward educational seiviccs. there will be a greater group of people 
representing the cdiu^fflial omunuraty. 

But the key issue here is thai because of digital technology, our new 
satellite, although it h^ six iranspoiKlers, those six tran^xmders will 
enable us to deliver probably in the range of 20 to 30 channels of video. 
Thi*; technology is moving very rapidly, and you can't say for sure 
ex^y what you're going to have. We have another 20 months, and 
we're woriting with a number of vendors, but wc will obviously 
maximize the number of channels possible. 

In addition, since this is a federally funded asset, one of the proposals 
that wc will be submitting to ihe InlcrcormccUon Committee and the 
Boaid is to offer lease costs well below the commercial cost, but lo use 
that money to acquire additional iransporaters. In other words, offer a 
Iow-c»sl alternative, but nonetheless use the federally funded portion to 
enable us to exparal capacity even furtter if the need is there. We have 
an option on an additional four transponders as a pan of our contract. So, 
that is really our plan. 

Now, with regard to how do you gel it into tte schools, m digital 
lechraslogy, there arc at the present ti.me five totally inconsistenl and 
incompatible approaches that arc available, or will soon be available, in 
the maricciplacc. 

Senator Bingaman. These arc tlw ones that Dr. Foster was referring 

to? 

Mr. MiiiiiR, Yes. and that of course could clearly lead to disaster if 

you arc not careful. ^ ^. , . ^ . 

Wc have made a decision to join tlw largest buyers of this kind of 
icchnology, which happens to be the cable industry in conjunction with 
the DBS indusliy. By doing this, we arc hoping to set, if not a staixlard, 
at least a common set of objectives for the manufacmrcrs, so we can buy 
from multiple sources and buy products that arc consistent, so that ik> 
matter where you go you'll be able to receive the programming apjHOpri- 
aiely. In other woids, what we arc trying lo do is to avoid having 
multiple, inconsistent, digital compression technologies. 

Er|c lOi' 
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As I say. we have joined veiy recottly this initiative on ihe pan of the 
caWe iralusuy. We will add our buying power to theirs to achieve 
commonality m ib& vidw side. 

S£NATt>R BiNCAMAN. Isn't iheic some governmental involvement in 
trying to set a common standani? 

Mr. Mn rra Tl^ie is no staroiaids' effoit in tins area. A lot of this is 
a result of woik that is being spwisored in tte high-definition television 
area. A lot of the techi»logy actually api^ specifically to our cumem 
television system, but there is no effoit at the pp^iA time for a naional 
stv^aid. 

I wcHild certainly agree vtdth havmg at least sc»ne guidelines. We do 
have standani gauges on our raihioads. We do have standanls, so you can 
talk from this part of ihe country to other parts of the countiy, and the 
telephone system still worics and so forth, that would be very helpful. 

Senator Bingaman. Who would be the natural agency to do that? 

Mr. Miller. WeU. wc typically work with the FCC. So. I suppose they 
would be appiopriatc. 

Senator Bingaman. Aral they made a decision not to for some reason? 

Mr. Miller. Yes, that's correct It's a very difficult area, as you can 
imagine. What we're trying to do, as 1 said, within the realities of the 
worid as it is today, to make sure that we're buying a technology that is 
the most common we can get, and, as 1 say, the best way to do that is by 
joining the lar^ l»>t;rs. 

Senator Bingaman. Let me defer to Senator Simon. I've been asking 
too many questions here. Go ahcJKl, 

Senator Simon, Not at all. I'm the nontcchnician in this whole crowd, 
let me tell you. 

First, since you're here, Mr. Ledwig, let me just say, aral this is a 
comment to the members of the Senate more than to you, but I have to 
say that I am a little discouraged, but it has nothing to do with this 
hearing right now, that the Coiporation for Public Broadcasting has to 
lean increasingly on commercial ^vertisings or sponsors. I think that 
means that incvitaHy you have to look for programs that get ratings. If 
you have a program that wants to cover the conditions of hospitals in 
Ethiopia, which will get 1/1 Olh of 1 percent of the viewing audience, that 
may be a special contribution that you ought to be making. Anyway, 
that's more a comment for us, because 1 know your financial coa^trainls. 

Two questions, and then I have to get to a Judiciary Ccunitlec 
maricup. Does the FCC have U« authority to impose standards? 

Mr, Miller. The FCC does control satcUite spacing and a number of 
other issues. So. 1 would assume they could were they to choose to do so 
yes. 

Senator Simon. And if they have the authority, your strong feeling is 
that they should imp(KC ihc standards? 

Mr, Miller. Wc net d a set of common approaches in the educational 
community, or it will be chaos. So, whether they create a standard or 
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whelhcr wc find a way of doii^ Hon a vduniaiy baas, il mm be done. 
As I say, at the pKsm time, we're doing what we have to do to gel 
there. We have 20 momhs left. So, the timing is now. 

Senator Bingaman. You have 20 mraiths until you make the deasion? 

Mr. Miller. We have 20 months to have the systan in place aixi 

operational. , . • .w« 

Senator Bingaman. When do you need to make the decision on the 

standard you're going to use? ,«« 
Mr MiLLHi. Our plan calls for a standards decision m Jiaic 1992. 
Senator Bingaman. So, they really need to m*e whatever input 
they're going to by then? 

Mr. Miusi, Yes. TTie first hardware of these vanous vendors will be 
provided to us in January. Wc have some veiy laige names m tlw United 
States providing this equipment. AT&T. C5cncral Instiumenl, Sciemific 
Atianta, and ComiM«ssion Ubs. for examines. But, unfortunately, they are 

all diffenait . 

Wc are trying to create some commonality among these vanous 
approaches so that we can maximize the communicaUons capability and 
minimize tlw cost 

Senator Simon. When you buy the equipmcm, you don t iKCd to 
know at that point the standards, or do you? 

Mr Miller. Well, if it were a standard, then obviously everyone firom 
then on would follow it. It's a ftce maikct today, ^nd not everybody 
necessarily wiU buy the equipment that wc specify. 

Senator Simon. I'm trying to dctennine. and I think that s what my 
colleague is also trying to determine, do you have just three months unui 
January, or do you have eight mcaiths until June? 

Mr MiLLHi. We have eight months until June in order to make our 
decision, and hopefully have an agreement on what technology we ali 
intend to use in common. t • 

Senator Simon. I would be interested in any commaits Mr. Ledwig 
or Dr. Foster or Dr. Wcinstein might have. Is this something where wc 
ought to adopt the sense of the Senate rcsoluUon. saying to the FCC, you 
ought to do this? 

Mr Foster. I can give you a partial answer to mat from our rcsearcn 
in a state whcie we are using several compression technologies at the 
moment Tliis is sUU an evolving technology, and there arc those who arc 
arguing that setting a standard loo early may lock us mto a less than 

sulTiciem solutioa . ^ r««, 

There is an international standard that is to be issued from the 
international body that sets those standards, and I believe it's m the spniig 
of 1992 However, this is ahcady falling under criticism that it s gomg to 
be a very minimal standani and probably won't solve the compention 
issue. 
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In a sense, it is a ade issue to hinge ti^ whole thing cm wh^r 
compresion goes or do^'t go. Most of the peqale who have been trying 
to sell us compiesaon in Kemucky are not satellite vendors. They are the 
TelCas who want to use their T-1 lines for teteviacm cranrouiiication, and 
they can only do that bccau« of the band-width ctmstraints if compres- 
sicHi is avail^Ie. 

Senator Simon. You're losing me. 

Mr. Foster. My point is that the standards that are there are not set 
yet, ami whether or not w« chi^ to set a national standanl, ^rt fnm an 
inten^cmal staixJanl, I think, may be unwise for us as a nation, hit I'm 
not an expen in that area. 

Senator Simon. Let me phrase the question this way. If the C3iainnan 
of the FCC were to call each oik of you aiKl say should we or should we 
not adqH staraJaids before next June, what do you tell him? 

Ms. Weinsthn, 1 would answer it a little bit differently, Senator, 
because I am qjeaking here coming frtrni the grass roots colleges, 
universities and schools. What we learned in our surveys in the ai^cr to 
that is, one, the educaiicm sector is hanging back with this. Those that arc 
experienced in the field know that they do not want to spend dollars on 
first-generation cquipnent, which within a year is going to be cither 
outda^ or unusable and will not omnect them. 

So, our surveys indicate that largely the education institutions are 
wailing to see what happens, and that feeds into the larger question. 

Senator Simon. What do you tell the Chainnan of the FCC? 

Ms. Weinstein. I don't think the FCC is going to set slaTXlaids for this, 
Mr. Simon. 

Senator Simon. I'm not asking whether they are going to. I'm asking 
what do you ^visc the Chairman to do? 

Ms. Weinston. I cxjuldn't advise them bccau% the commercial 
industry right now is in such chaos. There arc two tracks going. One is 
the PBS stations and Uk other is the commercial stations, and that is what 
is critical of why in the schools r» one is looking at the diverse needs and 
rcquircments of the sdiools. 

Senator Simon. So, your inswcr to the Chainnan of the FCC is no? 

Ms. Weinstein. My aiswer to tlKs Chairman of the FCC is that I do 
not have enough infonnation now about the schools to see what impact 
the decision that you make mil have on tlx: sctKK>ls, colleges, and 
universities. 

Senator Simon. Mr. Foaer. 

Mr. R)ster. I would say it's too early to set a standard. We need more 
experimentation. 

Senatm Simon. Mr. Ledwig. 

Mr. Ledwio. I think that at swne point we certainly need a software 
staiNlard so that all of the pn^ramming that is out llKre that is being 
converted to digital will be on a common basis, so anybody anywhere can 
access it nationwide. At some point that is going to come. 
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As &r as hanlwaie and llK>se other starelaids, I will defer to my 
Senator Smsn. Mr. Millar. 

Mr. Miu X Senator, there is a flwig in the digital parlance called 
hiei^chy, anu to the extrait that high-definition sy^ran sdeOitnis will be 
nude in 1993, I would sura^y urge ttet theie be a comnwHiality of 
hieran^y bciweai our cunem television syaem and definition, "nuii 
way, it goes lil the way finwn a veiy dow speed or ^w-scan vitteo, up 
throusii high def.niti(si usmg comm(Hi kinds of e^proem. It doesn't 
have to be kientkal. but it needs to be siiuuar. That way it's co^ effective 
and univeisally availahle. 

Senatchi Simon. Thank you- Thank you, Mr. C3iainnan. 

Senator Binoaman. Thank you very much. 

Senator Simon. I just iwiiccd th^ in flie next panel there is a 
diaingiridied witness from Illinois, and I'm sure he wiU be the outstand- 
ing witness for die day. [Laugm&.l 

But I regret that I can't be here to listen to that. 

Mr. Fosfer. Scnmor, may I have a matter of pcrswial privilege just to 
make fHie final statemem? 

Senator Bingaman. Certainly, go ahead. 

Mr. Foster. I iWnk that it would be unfortunate if you came away 
from this discu^on this morning feelii^, at least on my part, that we 
have any senUmsm of unh^incss with CPB or PBS. Kemucky has been 
a beneikiaiy of the laigcss of the Federal Govemmcnu as it has come 
down throu^ those two agencies. 

What we're really talking abwjl here is a ftindamcnial dmcrcncc m 
strategy on how to build a system, and I don't want to have missed ihc 
poim that we intend to build it « a puWic/private pam^rship with the 
fmancing not coming from the FiJderal Government, but coming from the 
revenues of the users, and that we use the privaic sector lo come up with 
the capitalization for the system. Someone has to put ihc system logeiber. 
but that's a fiirelamcntal difference. 

Thank you for that oppommity. 

Senaixjr Bwgaman. AU right. WeU. thank you all vcr> much. 
We do have two additional panels. Before we start the second panel, 
let's take about a fivc-minuic break. 
IBricf recess.] 

Senator Bingaman. Why don't go at" - au -Mrt up agam ivrc. 

Let me just a.sk, if there is sli i! a ur !X f ' i J -n; ihc (\>Tponitic . tor 
Public Broadcasdng, if you folks could give u onv of J- ' iur/r , 'ha! 
you referred to, where you surveyed iIk exicn Mc ' < Wi^uy i!*- • '^n'c 
in llKJ schools today. If we could have thai. v> m-i.-. . > lo \mKj.^ ^^ 
in our record. 

Mr. l -HDWiG. We would be pleased to do U .« 

SiiNATOK Bingaman. AU nghi. Thank you • t nr.uch. 

[The following ?airvey was sub-, qucnlly supp lied lur liic rciora.i 
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INTRODUCTION 

Thb rcpon summarizes the its^ 
This study U titt ihixrf in a sc3«i of ciOTpt^^ 
a icKdWng rewaiTO in America'* cla»i^^ 
Bioadcasting (CPB). 

Iht fiw School TV Utiliatiwi Swdy. cc^xmscatd with ite Nwiim^ Ocnicr fw EdiK^tiatal 
Staiisaics, was condiK^ted during the 1976-77 sdiool year, and ptwktel widdy-acceptcd 
natii^ data regaiding the edi^aiicmal use of tetevistoo. It was followed by tl« 1982-83 
School Utilization Study, which tracked the it* erf iimnxcti(mal television as new 
technologies emerged (such as vktoocasscttt rccoidcrs, or VC3ls) and expanded tte 
infwmMCHi available fw effective planning, inqtoneniation, and evaluation of policies ami 
p -'graros to further the effectiveness of instructional technolc^cs and «lucatsonal 
^hkvcment. 

The nine years since the COTiplctiCHi <rf the 1982-83 study have seen impcmani change in 
classroom television and the »5Chnok^ thai wwrnpany it. VCRs have become far mwr 
plentiful, giving teachers gtcatCT flexibility in prwcniaiiDn and scheduling; the growth of 
program dcUvcry sysicn», imrludin? videocasscncs, satclliic, cable, ami broadcast services 
have given wlucatOTS mote sources fcH" jnogramming; and newer technologies such as 
interactive videodiscs have begun to enter the nation's classrooms. 

CPB has sponsored the present study to provide current data that rcncct the impact of these 
impwtant dcvcli^micnis. to docuiwni almc»t a deck's wcmh of on-going experience m the 
use of classroom television by literally hundreds of thousands of educators, and to expand and 
update tte existing base of jnfomiation. 

This Summary Repon provides key measures of the use of insiniciional television, 
availability of equipment and programming, and suppcm and resources devoted to 
instructional television, It summarizes teachers' attitudes toward the use of television in the 
classroom, notes the growth of sevaral new iclcvision-baMjd technologies, and suggests what 
trends will develop during the next few years. 
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It is era's Ik^ thai *is infiOTifltmtt wiU asa« 
govomiKtt u» nate tmve effective ia ctf classn^ 

irannces, md tMamtAy lidp in^rovt caching And to»iang in our i»Eic»*s schools. 
A mmAcr erf i^Miial «btt«k» wd tawdca^ing <^^^ 

by catoiiog tWs «iidy. T1b» CHpmi«ic»$ ii^ooK Amcriam Associ«k»itf Schort 
Admini^rsms, Aniemmi F«to«ion ^Itmhm. Amo^MOxm te Edumional 
OwmamkaaiiHis and TcdiiwA^, 
Assodaticw itf Etei^ntaiy SdKJd 

Principals, National Educairai Assocwtkm. Naii«ial PTA, and PabHc Broac&rasting Service. 
In afclition, diis iqxwt itflecis the cocqwB^ 

l^ijujjmls. and siqperinttmicnis who agit^ to panidpatt in this study, ami who tocA the time 
toiespomliotaigthyqwsiMmnaiPW. WidKjm their gcnaous assistamx: airf cooperati^^ 
moDe^ of this study wtmld not have be^ pc»sible. 



METHODOLOGY 

In cariy 1991, over 6,000 edocaiOTS thmughout the United Siatts completed ikiailai 
qveaicmnaiiK itgaidirg the awWnlity, use, and support (rf school wleviaon. Their 
reqionses aie ite l»sis ite 1991 Stwly of School U«s of Tcleviskw and Video, a 
cmsprehensive national ^wly sponscmi by CPB. 

The dcsip of the 1991 Study of School U«s of Tckvision and Video caUed for a national 
ramlom sanqjle of classroom wachcrs, school jwimapals, and district supcrintemlcnts. The 
rampling piocedwe was Jcsigncd to ensure w the extent possible that every public school 
teacher m the natiM had an equal chance of being scl^tcd fw participaiior. i: rhc ^tud v 

The sampling techniqiw involved 1) the scIccuot of school districts wiih the probability 
proportional to siic, u»ng number of wachcrs as the iwasure of size; 2) the selection of a 
sampjf of schools within selected districts, to reach the desired number of elementary, jumcr 
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high, ami senior high srtoris, and K>it^h a itesiitd number erf urban, submtan, awl rural 
schools;aml3)ttesclcctk33iof asffliplcofriiw^ Thcfmal 
mimber erf setocwl pankiimnts was: 



716 schocd ^ip^Mutents 
2.032 school i^mapals 
44 iZsciuxiI tethers 



Tte survey was comliK:n»i by mail questionnaire, with separate questionnaires devck>pal few 
supcriniciKlenis, fmm^pals, and leachm. Data were collected during the period fnm 
February through June 199 J, and the mailing procedure inclutel up to ihrcc qtMtionnaire 
mailings, two follow-up mailings, and iclephone follow-up. Final parricipauon rm% wot: 

87 pereent of superintendents 
90 percent of princtp^ 
75 percent of tcarhcrs 

Questionnaires were all renimcd to a single, central location, with bar-coded idcniificaiion 
numbers used to rKord receipt through an auicmtml survey control system. Keying of the 
data from the questionnaires was ccwitiollcd by data entry propams designed for each of the 
three quesiiDnnaires; all keyed data were 100 pcrecnt key verified 

A sampling weight was assigned to each member in the original ^ple to account for 
unequal sclccti<»i probabilities; these weights were adjusted further fcH" nonresponse in an 
attempt to i^ucc, to the extent possible, potential bias resulting from such mmresponse. 
These adjusred weights then were used for estimating results for the total population of 
superinicmtenis, principals, ami teachers in the nanon. 

I>espitc cffcms to reduce eriOT to the extent possible, the estimates in this study are subject to 
both sampling and nonsampling errw. Error fm survey responses is no greater than two 
percent; in many cases, the error is less than five-tenths of one percent For several more 
detailed cross-tabulation sub^populaoon analy^s, the standard error may be higher. The 
cases are nosoi in this report 
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SURVEY RESULTS 

The results of the Siirfy on School Uks of Tetevisian and Video are best jroscn^ in ite 
tables and graphic imrsoimticms of this Siinunary Repmt. Hie fcdlowing stxf highlights 
paiti jutar dimensicms of tables am) chans, ami where appropriaie, prcrviti^ adklidonal 
expianauon ami treiul data for particular findings. 

TELEVISION AND VIDEO EQini^fENT IN SCHOOLS 

Tlw stiKly collected infcmnation on the number of televisicni sets and videocassette recorders 
( VGl) available at a sctooU as reponed by the school principal. Figures I-2« 3-4, and 5 6 
present these data in per classroom, per teacher, and per 100 student ratios. 

The results indicate that relauveiy few sc1kx)1s« apfmjiimately 5 {%mnt of all schools, rtpm 
having a TV set for evciy clasmxmi or for every teacher (Figures 1-2 and 3-4). The n^an 
ratios for TV scif iXMighly (me TV set for every four clas^ooms. and one TV set for every 
four teachers. The median per siwknt ratio is roughly 2 TV sets for every 100 students. 

There ait fewer VCRs in schools ih^ there arc TV sets, and this is reRccted in Jowta' ratios 
fOT VCRs (Figures 1-2. 3-4. 5-6), AfqirDximatcly 1 percent of schools report having a VCR 
fcff every classroom or for every tK«:hcr. 

Equipment is made available in a number of different ways for use by leachcn (Table 7). 
Most schools, 78.4 percent, have some TV sets that can be rotated among classrooms on 
request. Many schools also have ^uipmem that is kept in one Icxaiion fw use. either in 
specific classrooms or in a media center or library. 

A range of other equipment and video resources are reponed as available at schools (Table 8). 
Most schools, 82.9 percent, report having at least one viifco camau, and mo$i schools. 78,2 
pereent, maintain a vtdeocas^ttc library. Newer technologies, such as videodisc players and 
interacuve video systems, arc available in only a limited number of schools, retlecnng their 
moie recent dcve{opn%nt and introduction into schools. 
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SOURfSS OF PROGRAMMING 

Each of ite it^Kmdcm gnmps (siqicrintcmtente, i^nci]^ mi teacims) wot asksd how 
insmrctionai tetevisim and^ The re^wascs fnmi each gnmp rrflccts 

generally on which dclivwy sysiOTO mt most wktely available (Table 9). 

The icsponses from each gioup wiih regard to bmatosi, bcah iniblic television and 
dmunetcial, are si^what difikult to explaUi. Actual sipial avmkbility trf jHiblic and 
conuMicial broaika^rs is much higher, m d« onterof 95 percent « higJ^, In addition, 
le^has irport that the programs they used in cesses iiKliKk many ^ytcial Imxwkrast 
lat^ranB that are trnk available by hro^kasi sifnal to over 90 percent of schuuih. h 
theiefore difficult to make any conclusions from the responses regarding availability from 
bro^icast. 

Re^nses regaiding availability of instniciional tt:lcvision and video from cable are morrt 
consistent, at kast among supcrintciufcrns and principals. Teachers may be less hkdy to 
know if cable delivers programming to their schocri. A clearer picture of availability of 
spKific po jram atviccs over cable w satcUiic systems is dtscribal in Table 10. Principals 
report lhas /1 .9 percent trf schools have swne access to cable or satellitt programming. 
Listed are the total school coverage of the various cable and sarclliic programming services to 
schools. It should be noted that the broadcast networic figures (i.e. for ABC-TV, CBS-TV, 
PBS) reflect availability only through cable sysicms. and do not include availability by 
tencstrial bro^ast signal. 

Availability of programming by vidcoca^^ritc is the largest category ami is cwsisurm among 
all three gmups. with 89.1 pcrecm of all schools repwting availability by videocasscuc. 

SalcUitc dcliveiy of instructional programming is available in 17 J percent of all schools. 
Many districts. 49.5 percent, repon having saiclUtc systems, but for most districts, such 
availability is limited to only a jnntion of the school builings within ihc district. 

Availability by videodisc is reponed m 13.6 percent of schools, and availability by 
instructional television fixed service (ITFS) is reponed tn 1 3,5 percent of alt schools. 
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Semites of instn^cMnal lat^ranuning on vijteoca&«ic is reported by tt^hm in Tabic 1 1. 
Many fcachm itpon using vkfcocasscitc Ubmnes maimaincd within their «:hool (69.5 
pcTWajt;, by their «:hool district (M).S pci«mt). w by a aatc car re giimal agaicy. Tcachm 
report a sapificant amount use <«hcr sotmxs, including cMm«xcial victeo stores 
and public Hbiaries. as well as iwOTding af hon.^ w borrowing from unoihar teacher or 

W»«n teachers were asked about how they leccmJ fHograms off-air (Table 12), tte leading 
nttH^ was recoiding by the tcwAcr, either ai home (65.2 percent) cff ai school ( !6J 
pcnxnt). Fcwty-scvcn point five percent of tearhers use other school personnel to do the 
off-air recording. 

Leading caiegones of original programming produced by schools for school use included 
videotapes mack in school for student and teacher feedback of pcrfimitance, videotaping 
spcms and cJitracurricular activities, and video productions for insnruciionaJ use (Table 13l 

The survey examined for the first linw the ca^gory of u« of "live televised instruction," 
which was defined as instructional television ami video invrlving distance learning, 
teleconferencing and/or "camera in the classroom/' It included interactive services with 
hookup through satellite, micro-wave, or fiber optic ami phone lines. As rcfxjned in Tables 
14A and 14B, 21.3 percent of district tepon that they had some use in this category, with the 
vast majority of the services delivered by satelliic wiih stm« interactivity. While only 8.9 
percent of teachers responded that they had ever used live televised instruction, lypical users 
may include te^hing aides which were not surveyed. Therefore, this count inay not reflect 
the full level of use. 

RESOURCES AND SUPPORT FOR INSTRUCTIONAL TELEVISION AND VIDEO 

Most schools and ntany districts h5ivc sonw personnel providing suppon for msiructional 
television and video (Tabic 15). In Khools, almost all of these i«:ople share other 
responsibilities in addition to coordinating instructional television and video (Table 16). with 
most sharing library and other media functions. 
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T!» scivtccs provided by ihcsc personiicl are wtdc-ranging Udbk 17) and include 
disttibuting teachers guides, jnovxling assistaiKC with equipn^m, calling ancnticm to special 
programs, and recording |mgnum. 

PcttcptiOTs of die level of wroiffa^mcnt for use of snstnictionai Kievision were surveyed 
(Table 18). Mosi imncipals repwt thai tteir supCTintt?wtems "OTongly encouraged" (15,9 
potent} or ''encouraged" use (62.8 percent). Only 1.1 percent of principals rcpwt that they 
felt tht»r supointendrats disctHua^ use. 

Roughly half of teachers felt their jwincipals encouraged use. with 47.1 percent reporting that 
their ^ncipals iwitter encoura^ nor discomged use. Only 2.4 percent of teachers repcm 
that primripals discotsraged use< 

Financial suppon for instnictionai television and video has remained steady, or has incneased 
in tte last tfaiee years (Tabte 19) at bodiite district aiKlschoc! levels. ftiost s(^k>oIs and 
di8tricfs,thisievclof suppcm is expected »>r^nainron^ant in the ne^ The$tt»ly 
diowsthat3Kl pexcemttfdistrk^ and 22.2 peiccmi erf schodsn^tm that ili^ye^pe 
msppan to increase in tte 1991-92 sdrnd year, while 13.0 percent of di^cts and 18.6 
percent of schools expected suf^pon to decline. 

Levels of financial suppm for all inedia ami inm^tional television and vkleo are reported 
for distrkts (Figure 20A), ami ftff schods (Fsginc 20B). Bar most school districts* overall 
expemlituxes <»i all nmlia are 1^ than ^,000, ami are SSOOO <»r less for instnicti(mal 
television and video cmly. Ite tmm schools, dm average expotditures cm ail media are VSOOO 
or tess* and for instnictionai television and video are $lfXX> or less. 

Sources cS funds for insffuctional television and video equipn»nt inclwte federal grants, state 
gnn^ distria fumJs. PTA ami ccmmunity pouf^. and ctspcnBte ^jonsors (Table 21), The 
lemling source of fumls is district rvv^i^ (62.4 percent erf funds at tte district level, ml 
56.8 ptrecnt of funds at the sctool level). It shmUd be noittJ that the data in this wble were 
particulariy difficult to collea, ami thus the standard error for these figures is higlwr than for 
other tables. 
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Di«ricts rcpcBttd oHisMfa^ inwts in exiaraliiig ti^ 

instniaioi»ltetevis«m and video over ihenm Mo« plan to imatase 

their number of lelevision sets and VC31S. Mostpiaawe^MndthdrvideocasseneUbtaries. 
Mffiiy express iniawt in adding saieUitt eqnipuiem. inBiaciive video capaSwUiy, production 
c quipwe w. u»l fiber ttp^ link symms. 

Many schools report thai in-service training is availaWe » teachen o^ 

television and video fWWc 23). Most districts and teachers iqiort that television and/or 

video also is uad to deliver in-servi<» training on other tojrics (Table 24). 

But relatively few teachers (25.0 potent) report that they have ever had any training in 
insotictianal television and video, and fewer ( 1 1.3 percent) report they have received training 
inti» last three years (Table 25). 



AVAILABaJTY AND USE OF INSTOUCnOHAL TELEVISKW AND VIDEO 
Today. tlCT is virtually universal acoMS to tclevisiOT and/OT video for inarittt^ 
fnririe 26). with 97.1 peicoit of teachers leporting some aax$s. This reflects a significant 
inaepse since the 1982-83 survey, when only 70 percent of icachers repented axcM. 

Teachers repon using a variety of arrangements for viewing instnicuunal television and video 
(TaWe 27). The leading usra include viewing by the entire class and viewing a program with 
another class. Viewing by anall groups or by individual students is used considOBbly less. 

In the last year. 79.4 percent of teachers repon that they used instructional television and 
video (Table 28). This reflects a considerable increase since the 1982-83 study, when only 5^ 
percent of teachers repcmed u« in the last year. 

The leading subjects in which teachers used instructional television and video include science 
-rading. social sciences, history. English, healtWnutrition. and narh (Table 29). The ranking 
of subjects has not changed apiaeciably since 1982-83. and in pan reflects the number of 
teachers that teach these various subjects. 
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V^adt«dwteihcrfl«yliaiusediosmjato^ tte last iwsitiu 52-4 

pesran ctf teitfhen icpot sodi use (Taldte W). 

^tost tesdien that tteir u« <rf insmK^^ 
has ico^imd alxm dtt wne or has i^xtaml fl^^ 

Tte swvey piffled leadiOT abotR dffl^ 

telcviskm and video (TaMc32-33>. Many letchas died some pxibteiw ot^ 
rfjcwt iTOgrans in wivaao. having pp^^ 

as»ssingthcquaUtyaitti^)imq>riMi»essofp Fewer cited |Hrt)lcms 

widi having equipnent avtolrirte wedai a«l having eqiripinwit in good c^m* 

When asted about what snalcm oua»ncs 

34), mc^ tt^icw lepcffi obsCTving dial instnK:owifll «kviaOT atai video gwwrod new 
inttiea in io|»cs, airf tiutt stiatots oH^te^ 
in jHogranumng. Many tcacdim itptmcd ol«mng Aai studcms 
nwdvadwiiwareases, and that autois follow Very 
few icache«repcmobsefvingan inaca^ in disdpliia pndjlcms or a <teclinc in aoCTtion span 
indents as a result of u,^ 

The survey asked ^x»i! tcaclwr pateptions of insmoticmal tdcvisicm and victeo {Table 35). 
Most tcachets agnsc ihai in^nawinal tetevisiwi and video telps icachors tc^h more 
effectively, cables te^*ers to be roast oneative in inOTuciion. and can have a positive impact 
on the quality of Anglican education. 

When teachers use instroctiOTal tckvisiwi airf vidw in class, a cOTsidcrablc amount of tin« 
is spent discussing the subject of a program both bcfoir and after a program is shown (Tabic 
36). The median anK)uni of linw fw discussion is about 10 minuics before the program is 
shown, and about 15 minutes after the program is shown. 

Teachers guides are made available both to schools and districts, as well as dirorUy to 
tcachcn (Table 37A). Of icacters surveyed, 34,4 percent report that they do not have teacher 
guide available. When asked about wteiter they use teachers guides, most teachers 
rcspomkd that ihey use them son« of the time or most of the tin« (T able 37B). 
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Tcactesi^XHtthaithcy alsousca vari«y ofwtoclaMom activities in conjunction with 
inssnK:ti€Hiaifidlevisonamlvktei(T^Ie38). leading aoivitks inclmte cla^nxnn 
discussitHj, tectuits ami pscseniatiom. writra assignments, end cxaniinaiions and quixzcs. 

Tcadim «ot asked abc ut the ef£ectivem»s erf inm»:tio]^ ttJcviam and video with various 
^iHiemchaxaciehsticgnHq»(TaUe39), WMtetmnyt^husiepoi^miexpc^tenoe with 
some erf' tte gitnqs, teactes itpcmed 6m tnsm ictkm al lelevinm ami vitteo was effectii^ 
widi gifted ami talcnwl snalents. widi teaming di»blal ami other mild handicapped simtaits, 
ami with economicaUy dis»lvaniaged stmioifs* 

rcRSONAL USE OF TELEVISKW AND VIMO BY TEACHERS 

FinaUy^teadttTS WW surveyed ahcHititeirnKdtaiMWhon^, Vinually all teachers <99.8 
percent) rqxm having a ielcvi»on set at hcHnc (Table 40), almost all report having a VCR 
(93.2 percent)^ and 25. 1 percent leport having a victe> canwra. 

Teachers report that itey use their home media equipment fm bmh personal and schor>S uses 
(TaWe 41). On average, tethers used their VOl lo reccml for personal use 4,0 times a 
mwith, and for school use 1.4 times a nranih. Tethers report that they also used their victeo 
cartxra for personal use 3.3 times a nKmih, and for school purpo«s 1 . 1 times a month. 
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Figmc !-2 

Television Sds and Vi^oc^seue Recorders pa Clmrtxm, 
as Rqimted by PHncipals 
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Figure 3-4 

Televiskx) Sets ami VideocBsseite Reconfers Teacher, 
as Repwied by Principals 
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Figure 5*6 

Televist Sets and Vkfeocasselte Recordeis per Stuftent, 
as Rqxirted by PriiKijids 
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TaWe? 

Locamm of Tclevi»03) Seis in Schools, as Reported by Priacipwls 
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Avm^ak^^ Otto Insssvctifmal Tderatcm aid Vicleo £^i}»nem 
mad Moemls in Sdioola, as Rqxmed by Piincipib 



Vkieo carocam B2.9 
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V tdw x ra g se tte Idmy matmamed nmt or region 33.0 

Videodisc flayer 19.5 

Iiucncuvff Video systmi 7.2 

None of the ibove 2.0 
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5.0 


21.4 
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44.6 


33.0 
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7,6 


1.4 


100 




mxoooil tiM Willi mwhw 




21.1 


54.1 


IIJ 


1.9 
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31.9 


13 Jl 
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62.1 
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Time Spem IXirassb^ €v Olbenirtec FVi;^^ 
FcAowiaf Up on Lessons ITV, as Repent by Te^im 
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37A 
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Uw 9i SufpEsiuai from Xnflbvn' OiikiM is Pl iy i i i m 



Um bmmi oI die tbns 
Uie «ane ef iifflt 

Soviee: Tmter QMtaBite iltfM 26 Md 27 
91. 



M 

49.7 
14.0 

5,9 
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TiWtSi 



of 

AO 
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TTTT*ft*^ ^^■■p^^uMfci' VBBIOWB UDHntCPlf finKDVB WwCTIWI 



T^yplfld Of **0wn|B** 


9.4 


a? 


S9.I 






39J 


IJ 




J7.« 




7Z1 


3.0 




10.7 


CHIIwt ml ukiwwJ 


26.8 


13 


52J 


39.4 




U.6 


Z,! 


43.7 


31.6 


t « — »- - J ^ « ^ ' 


39.8 


3J 


22,4 


14.6 
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7^0 41 





* « ItM 


Sctedtte 






1.4 




3.3 


I.I 



Somt: Tcadm Qaeabocaat Ocna 44 bU 46 
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Study of the Schfx^ Us^of %tev^ 



CORPORAnON 
BRQUXlATnNC 




OOA) 



a— WW w fw mitf fciutiHam i tram wty > '"Kgy^J*?*, 



Oni)r 



your poo^muon In tMiinpcmrt •Soft 



7T)omtsftCiiitti,Ptii). 
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DEFINITIONS 



ero « «>/^icmnw« con|>Wipn. iw »wt mw iMW^ 

itonsi us« al scheti 

liwmic»toiialT«la*»loo Fined SawieacnfS): Cte9««H*ttrtiti«««ionm»wm8FWlv 

SSSlSwncy range ifcsisiwwrt lor .di^ 
Recepon nqutras ^eciti aqi^iflwm. 

ine sw^ience, sue and stwe ftie pwQr«a 

and phone Dn^ 

uM^iMM^ RM^rfVCR): Anvitfrt tf»iiQnedtoritrteveirt»mtfiwtiOTatfs«W 

{BETAindV>«f«nw»)*wd^«^Wit. 

VMlMdiiefnsyw: Anyilewcemat»»pe6»itf 

d»C8 upon wwcn li»me» 1^ JnK^ion »» ao^ 



STATEMENT OF COWFIPBrriAUTY 



™«»iiv^ to b^a)«lijcl«d by tiie Resting 
le^visiw w«i f«eo lor wmiciwnel puiposet 

n<Hci tmm tte «tttritf m Mmsed tor agveaa^ simtc^ analyse only, AntnformmKjnwtiichwouid 
any pmposes- 

OuestMs Of txwems abouJ cortidenHaQy of any asped o* Ihe study a^ouW t>e directed to 

Or. Thomas A. Cuntn 

f^MvchTnngte 

p 0 Box 12194-2194 

Rweaicn Trtan^ Park, 27709 

eoaa34«57i 



2 
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SECTION Jb OgMEHALIMPOmiATIOtl 

or nffodf In «nf rqpMs. 
1. WMIiyiMrtnif 

Fm4C Kia34S67ai10l112 



4. WMiiimteMmtfmw«|imii9isei)OQiYoor)opo^^ 



9. WMttftot«iit ati ai»t nBbo « l d»»eifcwtftiOTiitnH^ 

fCM^ool^oniii^ 

4. Smillown 

SECnOif m INSTRUCTIONAL TELEVISION AND VIDEO 



6w HoiiminsmctiraittiO¥t«oi)onMriNtfiootMiMintoiioo(9b^ 

V?tffOtBfff 

7. l7F5(MfucltonaiT«l9visipnlFteffd54^ 



ADA 
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_1Vg*i 



(0WtWt j 



(ff fl09Wt pfl^M 090 i^fOf 




2. No 

. 



1 f > * » 

1VSM •Wi¥Cm¥M»e«iWVW««B 



^ fUmwttiyStfioeli 

c. MlB»i8ehP0» 

d OilwrSciiooil 

TOTALS 



17fi 
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1. nd 

11 niiMipirtTy*"*^^^«r^ t»»>tfowi wyrttti>Wtewteig.l^ 



uicmMtfitniiirtbvolTVtM ^ - 

Aoquir»AnorBmiMNKCsnll9t^^ 2 . 

c. a^tvWiowi^ttoflwy. • 3 ' 

0, Expand vttocasnlttSmy 4 . 

». AaMntarMMyMoAowvo^inmi 5 

1 SliitMMtfKftnpy - ® 

g. ExnMvWMtoetowy - ^' 

ft AoquMfnDFmsMMfie«Mngci«^ 9 

i M00eniMttini»CMilVty«im » 

J. AiM MiiaUlw t o fcl tP CM p ibWy « 

K Ao9Mitxnu$pPoauc^wqkipmm ii 

t DmlDpitt0rtt|«einfc^fMm ia 

fiL AocMn^lrmmiV9tiCft«ipf40C^«^^ * - ^3 



14. DmiywwchMMa^mBwnfBmM&m94wmnKX^ 
•dueiOM pivgfm^ ID ofliir aiivtt climt or 
noi iM^ m«aM»i»MGli to pnonT 



2. FMroroblt 

4» Uflknown . g 



(C»i* JW 4PP^ <^ msf^ 



I 8 
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1. Y8i,«oioiortoimd 

2. YfS,VfcltO 

4, mutmrn^fa^^mf 



1. Y« 

2. NO 



1. ynff^$S9a^^Mpfio9so0fiyord9SCf^iptof^ 
2 Wp . M .^ii iP*#>teCI«sl»n^f 



fOct^ ^ iHiiafy»a94«mf^ 

2. MlilGtnVsupMvitor 9 

3 School totftfmtfnbm 9 

4, BiMnp prtndxili ^0 

5. Toaciioft 



11 



PlfOftf 

LoctfMOvlfKmfta»Dn 
AogiOW or s(M odUctiicm ogenctn 



1 Costofpumhos^iMM 
2. Visual prodMtonquMy 

4 QuMftyolinsmictien^ooiiNni 

5 QuaatyolinitiuGtionaieorM* 

8. DwibUty 

a Corri|l9tiofVinl«gntlon«dmcMi^^ 



17? 
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SECTION Ci IMPPOHT FOB iWOTmiCTiOllilL MEMA 



i f Toi«iltt<a«»i(«ft«w{»sU«note«bPOlq« 

22. How tvn tfmtel ptf capAs fiwiew »9Pon lor insmi^^ 

2, Suppofi has mfiumd about ttw wn» 

% Suppofiwiincmtt 

2. St«poit«Ar«mainaboiiim»Mma 

fir Mr ^ m9 19^^ 

« F«lifilgrv«^ifitf» 

^ Sia^gramimtt • % 

c, Oin»r«tiqeltfiif«ftv«i¥»« % 

<S. PTAoroHMroomnwt/gfoup ' . — *^ 

f. OoipPtattiSDnQfi ^ 

f nmr Coiifit 

TC^'^ . , . . * 



7.^ 
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a FMmlgrMtan^ * 

fiMgnmMi ^ 

^ OBHf ffllMitfi&rtcifWtrtitt ^ 

d i>TAoroMrcofmin^r9m«» ^ 

#. OoipofHi UBDOft , . , , . 4 . . . . - Ill ■ ■ % 

i CJlfWffiJtoMt^piclW „ % 

TOTAL '00 % 

I. ConniMMvi^taSiiJCtaitfcM 

S. DiUftelguiiMnM 
7. rMltfif ^iWintf 

II, OMr/atistiyMciy; 

27. iMv^HMVietiiPiMnptonM 



a SdiooSMkSno 

4. PiMctaMiion station or 

5. iMwvty Of ooiioo 

a omtf rww»i5P«aW_ — 

7. Donlknow 




17;. 
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mm topic? 



30. liQimweiiMfwtnyoiiri&mirtiolttstfittftB^^ 
miiMio? 



31. j^p^mtmitotywM|ii«m^^maip«fien'i«mil»cfiv^ 
vMo? 



33. H9wiimny^wlim-ilmposaimmont?it^^-«Moiniir^ 



33. whoityptf^MfvleotmpmlMbytf«msmicUmlifi^^ 
msmidlonil Mvisioo vid vMo 

3. CttlteilteittontPipOGtolprQfF^ 

6 VVoikswtfiiu^jmpsi^ students 
8 RfipsiTBandmaMairwtquipmeni 
10 SetflCttlnstnicHoniii^iylSiongfidi^icMpro^ 

11. PTfturff ^^ff^ »*rfiH pmrinrHnn ftf infitmelonfll tatewfttMl and victeo inaten^ 

12. ottw f^xMs* ^pftpiy; ^ . . 



1, Yit 

2, No 



(Orekfom) 




FTEposilionft 
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gi«dtp wc o ntiffi you gbntf tfqmiaoiwrtm. 



Scfml USM 01 TMiMon and Wio SSiMly 

Aim: J«f«iitrMD>MI(4857^ 
K) Box 12194 

Nomo: 

AddTMS^ , ■ 



10 
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CORPORATION FOR PUBLIC BROADCASTING 



901 £ Stftei N.W 
WBsnmgton.O C 20004-»K» 



radio sefvce lor 89 of me Anwicsn 

The Corpof^ion. ne«w «i losficy nor fin msliiution ^ 0ie FetferaJ Gowftmem. was 
cmiedasaimsiimlmg. pnvM« mH>n)t9 cotpormion to msm tts Mependonce as ih^ 
puttie's repiesefnaiive m fwbic t>roa(^ 

ns atrtnortty lo aa m lt» public Wema ssems rmm lire 1967 Jeoi:iiaiion Airong CPB s 
respcms^fis: 

sn^ proQranvniii0 osts; 

programs nalii^ distrtei^ion; 

a isacamratizad pc^ bfoatfcasrtng oonvmifwy, 
c Acting as IhelfvsiBfftofftwtuncte appropriated 1^ the Cof^rw 

a Advancing nwtect»io«Dgy and appt^^nolil^n^ systems; 

J Coixlbiding research m maoere relalifig ^ r»n*oommennai edi^fonai tetev^m 



The Shidy of ihe SchocH Uses of Te»evis»R ami V«l«o « Demg conducted by the Research 
Trianc^ Irvt^e for the Corpor^iAion for Put^ Smadc^ting. AO oone^witfence or other 
cosrmjtucmm regardmg this airvey and other aspects of the siwJy shwAJ be tweeted to 

I^. Thomas R Curtin 
Reseatch Trtangie MMe 
PC Box 12194 

Research Triangle Pam.NC 27^-2194 
800/334^71 or 919541-6538, 
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CORPORATION FOR PUBUC BRmDCASTlNG 



Study of the School Uses of Television and Vkteo 



SUPERINTENDENT QUESTIONNAIRE 
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StucRy of the &;hooi Uses of Television and Video 



CORPORATION 
FOR PUBUC 
BROADCASTING 

F^ni^4. 1991 




%Utfdnj} Etfw»iM»t A«MKi«fipn 

.res* 



EjibJbsMi Is 9i0 |ia0N9t fn8$9rt^ th^ w9 mMipiied in our i^vvioiis Jeftof 
V4M. Thtsan^fMi&idycte: 

D Tim q uta io wmy s sa^i^ a^ormmioD on me avattat^ and use of 
leSovi^ and vkteQ in your school. TTwettsctifldPftnc^OuOTtonna^ 
Is ft^ you to wrpmM. antf should lass ffm ^ ttmaw ^ Osnh, 
feai frae 10 pass llT^ tn^nmiam CHI u> ottwfs ^ school 1 8 . 8 , an 
ass^mpiM^WTm^^e^^t^fow^ie. Teachar Oua^ion- 
n^fas mi incMsd lor fwo ^ yoisf isachem. 

a iftstnictimUpaansliaMjft^rafvtontysatM^andrvoc^ 

(^tMdawDomfaaclm who ara^ Da 0vtnth8 teachmi^iasii^^ 

D Apost^Oi>8ldF«iijmpostC8fdona^Mvri8nias<^thasaiad6dt9Kh8m 
asmiaslha^nuiTMrotM*^ taacharsinyoiirsctmlaiafooo 
faoMcSad, 

D SvpmUt postsy . i»id return envsliHm ei»h of tt» thraa quaslton- 
na^. 

Pfme salact iha ta^hars, dis^tm^ ma (;Ma^nr^ffas, and return the 
leacftarfd^ttficsajonpo^cardf us as soon as p^sAto, 

yo^sT participalton in this tfudy ptt»«M you wih an c^ipoilurnry to infli^nca 
OOTioulumcrf^i^ayai^l^youfci^sroomsinthatutura. S^waara 
raquasttoiQ ir^orma^ from only a smaS Fm>ponion of tha nsuon^ schools. 
vouri«aooi«atotf^Quaaicmnatfalsex^«nalvimporta^ 
doas nrt usa ^t^tuctlwiat la^yyision iwd vldao , FuHhar, your response « 
impofiM bacmm li^rmatm e ateo ta^ raqu^ed y^r distnct 
superin^ncte^l,«1dyDu^Quasftolratrawi^sup|^mam9latl^lo^nm^^ The 
aoM^ of Oi^ findings depends on a hic^rsla of rasponsa from aQ schooi$ 
iMXf d^ncts. 

Only ^ygragate data be rapoHed^tndMdu^respoi^es to these ;jes!om 
na^ms wsi ba rmld in strtcta^ cor^«ton(». 

n ^lis pacltaga is not ix^rptota or i you ^»va any ipj^ 

toe reached at 919/54l<eS38<^ ton ^ at 800/334-e57i, Thai* you for your 

oooparmion m this inpormr^ etton. 




Thomas R, Curtm* Ph.D. 
Projecs Director 



Hrwmh T^wmi)* Jnvii4«c TO B<n i!l94 Rt-^^ifth T>>#nilc r^rk T'tiw M«< 
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DEFINITIONS 



J2SK!S?^^JSlSy*s^ P«0«™; « « «<««^ 

SSlSmicy ranoe «tesonas«J lor «Jucai«n« tetev««n o»«s«te d the uhF and VHF lange. 
Bec^B^n reoum special equ^nem. 

vbiM- An mawaion* promam (usoaBy oi»raJin9 a cxsmpuier and ieieys»ivvKl«> 

if* 8«^ix». and sftape oJ tf» presFam 

. K« T.i«.t<Mi TiMcnino- InstfwJanal letevsion and wJeo swotvmg dsiance teammg. tBiecortewK-ng, 
and imes. 

*..-t^-^^ n^rdar I VCBV Any tfe^orwU » reineve tf^ormatiofl ^rom cassettes o! vKJeojape 
tapes IBETA and VHS fomias) a»^ Smn t^jas. 

VkfaodMc Waw: Any vlov«e Jiw! s capatite ol reinev^g «Ttomiaa«n «rom v«iBO*K»^- or 12- inch 



STATEMENT OF CONFiDEHTIAHTY 

Th« «in«w » beim conducted by the Researcfi Tr^rrgfe mmie lor the Corperatcn lor roaa-^ 
™T/^iSJ^S^Srt ma senes o» School UiAzai«n Shidies funded by CPS 'o Jeiemne the 
SSSo sJlSls, and Classrooms m the Un,«d States have access K, and employ 

television arKl y«leo tor msinjctionai purposes 

f«,m itM fi&jdv are ifuanded lor aggregate slalrstcal anaiys« only. All mJormatwn whch vwuid 
LI^T^rSSS^ Sthe .rSS;i rcSS^em wffl be held m str«t contk5ence, w.« be used only by 

any ^rposes. 

Queslcns or concerns aboul confrientiaMy or any aspect ol the study should be directed to 

Df Thorns R. Curtin 
Rosesrcli TnangJe institute 
P O Box 12194 

Reseaftrh Triangle ParK, NC 27709-2194 
800034-8571 



1st, 
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tM9d ct BppUf iff wty ftpofts^ 

1. WitftiiyoivWltt ^ 

(•.9^ I'^clw. comtlar, or adRMttfMr) to ^ puMe or prM 

Pm4C K123456789 10 1112 



a. LoiNrf>ncoin©CiWtr$ia.O£KVy»») 

0. Lfiwtf'MttM incomB ($12,000 - $W,««Vyear) % 

c. Upptr-Mtttf1#incwwt$32,W>'$a.(Xm^^) 

d HpptyinowwcOy$^>OOO^yw) . . .. % 

TOTAL . ^00% 



7. tetfUsiChODtquallfMtortctivvESADu^tn f(0M? 

1 v« 

2. lOo 



2 
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a. i^neitoanlncJi8fiorAia^^atfiNa!fv« % 

b. A$ianor Padttc ^«*ef — ^ 

c. »M*.notoiHfSpafucongm ^ 

d Hist»i«c ^ 

e. White, fXrtc^Hispartcwigm ^ ^ 

TOTAL 

9 Kowm»fiytMCh«rBOrlMtfWCllon^tpicM^ OOWOTlWCtUM 
or i»n-t©«chm9 ^WWs »ich m ^uWanw coimseton or nurses m your eolations. 

(Ifnom. ptease enter zem) 

l> Pdit-ttme tellers 

10, HOW mBny clawrooms. Werrones. siks otr»r mstrvcltonat sp«»s ^s.g., Iwnd rw»ns, gym 
arsss) sisconttMd In your Khool? 

Jnsm^ttonal spaces 



SECTION 8: IMSTBUCTIOMAL TELEVISION AMD VIDEO 
11, HwiiB insinjcttenal im^mm awl^r vftftKi ov^iaWt in your scuoc^ trnWlnfl? 

2, DtfOdofl «irbfo«fcastfmm commercial television 

4. Videocassefts 
5 efifts systam 
6. Vidtootf^ 

7 ITFS U^^trucirona! Tetevtsion F«ed ServjceJ 

8 Don't Know 
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12, itew wwiy «««teiii«tift«w»*^ tor Swmi^w 
irtri^ Mowmtf ^itw fctaoi (1^ tf^MI or MSf )7 

a Nwi*orolWiCk»idi*«r»itt 

D, Nuirt»olODlwi»»l»mdit45inc»iiS) 

c. Wtin»ifO>pr^ctiofi«idi»!yiciions^ 

TOTAL SETS 

13L DaoRteMlocMotiofTVoMmyoiirielieor? 

2. KtplinOusitfmmmectteMffOflibfaiy 

4. K^andustftHiH^momsoraiK^uyr^ 

5. Oltwr fPim9 fiPicW — 



14. WMchOltflOffl^^iV^OmiiaUiM 

1. VM0C8sm> . 

2. TV tkiMm mi school 

3. VMOGOSSOIltH^wyinMvtati 

4. ^nococtsMttottvvymalntttiiedelmrfiom 

5. Vkltoca»^ ttir;^ mamimd oMwrwre by 
a Vidtci^iscptiytr 

8. Nont^Maoovo 

15. How winy y Mt o cawm imcmtftw(yDU)OTay»^ 
icfiool? 

.Vkloocassen«rBoofi5ofs 



10. 1^ mwiy vWm^ ptiyofo am MtttfM fc^ 
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I, No 

3. YB5, fty a On i nt iyi W Aw ii8f 



Yes 

No 



lV pieawcH<^moiwno«ofm«caWtofs^^^ 

« ABCTViABC) 
b. Arts and EnMftamimm{Aa£) 

n. C<n«m«]i (MAX) 

I Cwwymtf N«w am* Business Channel (CNBC) 

i CSPANfCSPAN) 

n 0«cov»fy Cll»nn»l (TDC) 
0 ESPN (ESPN) 
p Famfly C^annol (FAM) 

f Cal«vi5i9n {GALA) 
s Home Bo« Off«» fHK» 



u Mmtf Ex^iMn Unnmm^ iMEU) 
V. r^'TV (NSC) 

z TBS S«»r»talion (TBS) 
Btt The Iwiw^ Cfwv»J (TiC) 

TufJWf NohwJfk Te%vi5«n |TNT) 
The Weamef Channel (TWC) 
Umvjston Cl^) 
USA Networtc fUSA) 
Iniemai school distrct cham>eisiChanrt«l 
i^veiopetf tor interna) dis'.nt»i!fcw by dis»/ici) 
hh Other f^ase specy^^ 



dd 

M 

99 
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SECnOH C: SUPPORT FOB INSTBUCTlOWAt MEDIA 

fl Yes 
2 MO ^&i^toOjesf^n24 

21. Don mii coprttnmw W w^udioiwl i^irtsiwi and vW«o imm tmr^ nwdla? 

1 Ybs 

2. No 

22, What oititr fwponttwmtea tfoes tW» person hav«? 

1 Non« 

2 A(^m$irat»ve 

3. TeKhtnQ 

4 library 

5 0!lw insiJvdonaJ meflta 

S Oihet t9H»^^BJibi\Ay (F^BSe specify) , _ — — 



25. Wfiat typw of atfvlcta m prov»d«J toy il» fTV coordinator? 

1 DtsUftMJtBSieacner gu^ies 

2 Piov«^ news»mterswoin6rjnformai©n 

3 CaSs anamton H> special jw)gfans 

4 Prov^fes assisiance wuh equ^^im^ 

5 Pfovjdte* la^^^ion trafmig/coJ^unaiion 

6 woixs wiin 5utH7n)i^ Of suidems 

7 Reto«te>»o^aTO lor teachers 

8 Rapatrs and madams equtpmam 

9 Ma»mams wdeocas«eiieAndeod*sc li^arms 

1 0 SelfidS mslnicnona! teievfson and vKlao programs lor purchase 

1 1 Pfoducas/a5S«t8 wfih producnon oJ msiruciionai leiavison and v^deo malenafs 

1 2 Distrdjwies sunwys on uiUiz anon andoi needs assessments 

1 3 Coordinates jxevj^ws/screenings 

14 0\rm {^ease$pec.fy) . 
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tftmil iMvltlon Sfitf VMM? 



27, Howwwthttrrtn^owiAicWr? 

28L Hwyo«f»ailv«jllm*ninOlnlf» ftt»tmcttOTtf uitof ttl^yWonindvHIiowl^ 



1, Yes 

2. No 




1, YW 

2. NO 



7 
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«miiitio|» cm tatncttoivi litovti^ 
2. i^uipmtmepMMfii 

8. 0!h«r(Pte«t«p»piW ^ — 

1. ^tttfepaitmsntol education 

S. 0i!hm{PMS9spscfy) , — . . 

7. Donlknow 

31, wwwiat»«iftaiiiointm|i9»i»i»cl»rtjr«^ 

iU^ talivWm, vMe. m^MmO^ eon^utm. nsms, mm^^ tlMs. m.) m your school? 

i0nof^,pie»$B9mfzmD, tf 0x9a tigum^rw not avati^tie. grease prm^yo^ 

$ Eicpencrmires snocated tot inslnictionai te^ts*on and pnJy 

32. Howtiaitrio^wn^tupiiMfwlnstrucnontfiet^ 

1 SupfM h» increasfid 

2. StJiyort fw re mai na d ^XHit tfw same 

3 St^pofiHasdemased 

4 Oonlknow 
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(tf9i*iW2) tn youf ic^oot? 

34- ^^teJiMWructtentf 

npwft pws* fi«rt»f ^rj ifw TOOTP^ 

a. Fedefti grwn funds 

t. ^ate grant funcJs 

c wnersctwidjsirtctrwouas 

d. PTA or ^iwoonmii^ group 

Cofppfste ^sonsors — - 

\. (^aS9 S^?GC^) ^^^^^ 

— ^ " 

TOTAL.. ■ ■ 

35. Fundt for mstiwcltoflrt immtmon »nd yU«o piofranimlna »nd mawtats » 

ytir wt« pewmiga Mniw tram #8611 ^^ncy- 

(/f pte4» 6^ /e/P ^ W'^'P'^s 

a Fwtefai SF^nl 'wnd* 

b. State granjfyixte J** 

c. Othefs^wotdistnct revenues 

d. PTA or otfwcommuntty group . 

% 

0. Coiporate sponsors 

1 oirwf rp*ffase spec^;^ — 



TOTAL. 



100% 



If) 



o 
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Schotf UsM of Tt^vi^ ml VMo 

Attn: ,tefm»frM:N6{i(48S7-^) 
TO Box 12194 

you imrftf fill* » i»e»fw» t fwiww^ 



183 



CORPORATION K)R PUBLIC BROADCASTING 



MIESlreetNW 
Washington, D C 20OO4-2OO6 



Tne Co wam>n fof Pub^ Bro«lt»sttf)g (Cra) was »slab^shed as a resun of me Puttie 
fa6x> service tor aa of tt^ Amancan peoj^ 



The Cofporaiion. m^mr an agency m an tnsim^on of me Fe<J^ai Govemfnent, was 
cf«at«J as a ffafi.aaiKfeng. ^ase. non-pf^a coipofaiion lo i. si^e fls tfioepewJence as t^w 
putt's re^^es^'^itve m pi^^ bfoadcasting. 

«s airtiwity to ^ m the pw«c imerea «erns from me 1967 legisiaiion Anwng CPB's 
respons^tes 

r Suw»«ing pubic fade and lefevison sial^iw with direct grams to r»Jp meet operating 
and pfograrmwg cosis. 

Providing funds for me proAiclion and acquis4«n of innovaitve ar^i h»gh-qua<ity 
programs for naten^ {^mtxition; 

r Safeguarding me ^epwKtence of local licensees and mo freedom of expression wrthm 
a decenjfatized pi^ brosBfcastJng «>flwmnity; 

: Actmg as ir« fmstee lof the funds at^pnai^ Oy me Congress or oorMXited to CPB 
tiy other sources: 

Advancing the technology and a|:9*catton of delivery sy^ems, 
::: Conducting research in matters reiattng lo non<x»mnwrcial educational television 



The SliKiy of the Schoo! Uses of Television and Video ts being conducted by the Research 
Triangle Insiiiutfi for me Corporaiion tor Puttc Broactoasting All correspondence or other 
cormwmcstion regarding th« sun^y and ether aspects o! the study shouW be directed lo 

Of Thomas fl Curtm 
Research Triangfe mstrtute 
PO Bon 12194 

Research Triangfe PmH. NO 27709.21M 
SOO/SW-aSTI or9l9^41 6538 
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Study of the SctKX>l Uses of Television and Video 



PRINCIPAL QUESTIONNAIRE 
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Study of the School Uses Of Ibtevision and Video 



C0RP0R/3TON 
FOR PUBLIC 
BRCADCASnnO 



Aomn Mefsaion oi IHchm 
fCCSSO) 

Nttiooi} ldwc*tHa> A«»*ti» 



«IU»y4. 1991 



DM^ Teenier: 

Ifl 1977 1988, tlii Ciwr^on lor Pubite BiMd^^ 

sored ntforal «iMSn 09 M use et »ievi^ lor insmic^ 

school T1ieseaMfle$,B»fi«loffl^Hinfl»beconAictedw«fwiio^^ 

«»jt 0 me Wted S*^ !rt9l« intoiTfrtcm of 9»«« *ni^ 

MjuciM. tiro«dcei»fs, «id Oie tfeneni pidslc. 

iv*litt«y Of teief*^ end video e^iipmw*, »^ 
fTMBvi^lMBlorctasioomiise, To Imrestlgs* these issues, CPS » 
Mwisonng wiom»sW7»up^mopie^ avartaba- 
tty. ut^stoivwidsw^o'*'***'^*^'**'^ 
YoufdisWci« nwi i ae irt ra wl&>i»fingprtnc^ 

5r?U^..*«s«Jyo««»o^ 

WMchwehevesiwtM. 

emsosed Quesiiwiwi^ {» ehwdd liiw sljout S> 

i» as sow> w pwslite in the provided posteoeii^ eiw^ppe. 

and 1^ provide ^ frtm w opporton«y » inftienw 
av^ebietevourctesioomtothetiflOT. SWe^wwemquewflgtreerma- 
tioo tFirn^ w>y e smtf propw^i^ me nwitm-stewrfw^ 
Ititt ouesliorw^ ii e«»emeiy infjoitam. 
jgj^^gv^iwv^- The eccwecy o> ow tei^ 
r«e of response nom oiff l^achm. 

01% oogwgM dale w» be r^xMted. indMdual r^»nses to the 5^ 
quo^jcHV)^ vbis he heW ^ stddesi rom^ca, 
SI you have any quesiions w cwicems . j^ese do not he^daie to oomaa 
nvM can tie i»Khed st C19«41 -es^ or W free « 80M34-8571 



Thw*y«i to/ your coopefe!ion»t this importam effoH 



Smcer^. 

Thomas R Cunm, Ph D 
Pro^ Directs 
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DBFItimOtiS . 

coiMC»cJtoc»iww«v«duc«»fal«Q««»*t^ Conntdon to sys- 

tem itf twm !» cciisiitt^ 

mm^d^'MvltM: Any »i-school usif iH Ule y W on p w jt y ttnmtfv »iO tor gtttn^ionai 
mcwBv»Jiw|iiW^f»W*tes^>««^^«^ l^F and VHF range 

and piiona linM. 

VMttrftftimt RMiml^ (VCH): A'ly imfl das^M K) retneva inJonnfinon ffom caswnw oJ vO«oiape 

Sey^ tapt ^mm 9m CiSfwrny used m Air^ncan scnpois. «Mto*9 W incn lapes ^U Maucj, i/2.tfKh 

t^es CBETA and VMS lonnais). and enm tapas 

vmaoMe Ptay^. Any dffwatn«48C^>^©fr«n©vino(nfCH™^ from 

discs upon whch Ifanws pJ »nf ormaarwi m awrwJ. ifM. p«>ducing 5i»a Of moiion ^iKes 



STATEMEiiT OF COWnPCWTIAHTV 

This sufw m Ptina conducted toy lha If^wcft Tnwigie m««uw to ttw Coipof 3tion for PwWc Broad- 
casing s jMcwim tt» ttM tn a senes of ScbocN WiUiaion ShKJies fe^ 
e3it0nltewt>icl»d«nc», wiioote. wJcfesaiwism me United Ssatestiave access to 
television and irtiteo to m^oKjional pinpi^es. 

D^*mm me siudy are imended to ^greeaies^tstical analysts onJy AH irtonnai«»i wncn wouW 
pemw kJemrfcaSion W» ffidiviAjal respondent w» be hew m c»ncJ con»«Jence. mn be used onJy by 
po««ts engaged m and for tnepufTX>m<«r^ and w»D nol be d«c»osed or remased » otners i 
any purposes 

Questions or concerns atom cortctenttamy or any aspect <^ lt« study sftouW be directed to 

Of Thomas B Curtm 
Besearcf) Tnangte tnsimjte 
PO Boi 12194 

Researcn Tnan^ PaA. NC 27709-2 W 
000034-8571 
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glCTtOli JU ■AOKOiiOUilDtliFOHmTIOII 

2. Mytcnw>a>tt^pe»yr M i w lp li m ^ "Hii-ttH*- signal the 



1. Aft 
4. EngW 

9. Enoli^iiMOpndlanguioe 
7. Qitltfanot 

10. M(mi9 toonomics 



11. tndmWii •ctor i ttB R 

14. mtto 

15. Pf^sUtdUCiUon 

16. RMfing 
17« BcMfiOi 

19. 8p«CttlldUG«M 

29, OmrfPSiMSti^ptfofy; 
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SBcnoii m% iwsTRUcnomiL televwoii awd video 

J-.1. Yes 



2. Et«if«cS889 views pmgrmwimoutcvmrciASimi^^^ 

3 SmiSoreupslromtHee^vmrpfogr^ 

4. m0MduelsMenSiaremigni0tt»«^pfOffrafns 

5. AMiowtf viewing beianwtf»r^io« 

6 EnooiMQevMtnob^efi^ersctiao} 

e, Howlsei9i«»mMfnedeev^BMforMmi^enMM^ 
ettsMs? 

fDnP«9e«mer«^ 

t. EtMpn^^f'WtttnedmmyciM^oomfli&ortfc^ 

2, E^^w»«wt»^ieciied«nfTwnmec«e 

3. E9i^fTwn»m^meme0endusedinmf«itec)efi4^«peraiuM 

5 usemy owflpetsonnequipmwrt iTWihoTO 

8. Ottwf«iflW»«pectfW_ . . 

HOW Is btetnctionei ^levtsion and vMso 

3 CsMorttM^ system 

4 vitfsoemenes 

5 SeieiReeystm 
B Vidsod^ 

7 ITFS (ifamicnwia! Tfite«5ion Fwed Seivce) 
B. Donlknow 



Ig9 



10, wmiM^T^9Mtioym^fMMSl^^^vmmHhfOta^M99m'1 



A. 

1 Color (tesam^ 45 M)e4 



11 



1, v« 

2 ■, m SkptoOuesffQrt15 



12. From wn« m^tn do you oWa»i piogrsmmmo on vKlaocmMtes lor mstrudiimai purposes m 

1 JtequesiwJtfOT auction m^sii^ 
agoncy 

4 Fwcftas«dtfomooiTmrcitf venOwby«c»»oiof <J^^ 

5 Rtmedtof usstrom vKJeos^ 

8. flicordod«»»me/»mma^sct*onnH^tta<nBdtf twrw 

B Borrowed from anolhsf teacher 

9 Other (P3tew«P«2tfr; 

IX » you worn to »eerd • pmor>m -on-or* {U.. ^ 
inoace»ii|»nsiMr7 

1 I record i ai home 

2 treoort*}) ^school 

3 irBQuesifecorxfengOe done fey other school personnel 

4 I have no resource to record "j^-a^ 

5 J nave never warned to recofd "Off ajf" 



ERIC 
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14. Ptew tittritgit ihcBtoirtvk te QC M B^cott^^ etfucwtonaiafl^nc^s. 

Nl^ AWMOf 

Of ra^Qft8)educ«<m ^jency 1 2 — 2. .4 . 5 

b School^sWrf 1 2. . . . 3 .. 4.. . S 

C. School 1 2.. . . 3 4 .. . S 



IS. Do you nave vccdss lo • vh^od^ player tor m^njaiona) puipom in your scr^l? 

1. Yes 

2. 1^ 



Ilk Hav« 'Ji*^ immctoni^ laSavlakon andm vmao tnis y«ar {19^1991 scnoot year}? 



1 Yas 
2. hto - 



17. f»aiaaichofffiateflot»infl wmiiB^)aatehDwftBq^ inBtn^- 
tiof«t ^tai^lofi and vMao. 



Oftan Somatfmaa Satdom Mavar 

DIfficuft Difflcmt OffBoifl DtTteuW 



a. FtfKbn0 out tfioiAprDgr^ns in advance 

b. KavmgpfO^Bmsavatia^arnanlmediriem. , 

c Qua%ol programs in my fiidfiociaraas 

d HavinQ«qu<pmamavai^{8whenlnoadtt 

0. Hav^ eQtMpmom ^ pood ct^idinon . , , 

t. Stnjcn^tt/Langin d9 programs avail^^ie tor u^e 

g Obtaining til^ttmiidi^ to iisa 

n Samp^«id assess^ tfwquabty^appropnateness 

of pfogrsms bafofa um 

I Oiher {Pieas0 speafy^ „ 



3 
3 
3 
3 
3 
3 
3 

3 
3 
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1. 


M 


11. MusMwtaalton 


2. 




12, Ubf«iy^MifTntilof^^98e«cft sWs 


3. 




lamm 


4, 


Engfisi) 




5. 


«8 Moond tanguags 




a. 




16. Ruding 


7. 




ir Mmt 


« 


H«MvNuif«on 


iflL Sodiiicimeft 




Kisteiy 


19, SfiicWadOCM»n 


10. 





IS. l^mMtoQut«aon18,i^Mm»«iit«i«4tcliAiH^rMbMv«im&^^ 
tngnurobtrfi-a^biloii. 

_f«mMrefafM(1'2tnm«^proQr9fnniitf^ 

1. YM 

2. NP 



21. Hnwmitty^i««tiriimg^ontf t a l i ¥^ tlo ii W*W 
Nuntitf of Sffta 



21 WMpmniagtoltlitiluamyBuiM^ftml^ 

.ptrerm 



2m »youtii¥»ititdi iii tfy ctton*l ti*i»»s^ WHwrinQ: 



1 


t 

Si^i^teitfirt Aim 


3 


« 


% 


• 

ERMtMnaaa tn MtaUng 








3 IMnoum 


3 PracK^m S«gmtn] 

KSO mtn) 


1. Highly affactfva 

2. SlOfnaivfiiS aRadnw 

3. Nolmyattaclhra 






Stud«nlt 


1. Av«$«^ 
3 Unknown 


1 . S#fi#9 

3, Fkugram S«f^TWfii 


2. ScMfaw9)as affacfiva 
3 Not vary afTadwa 






S»uri»rt» 


1. Aya4«&)« 

3 Ur^inown 


1, S«fws 

Mbvw 
3 Pfpgf in Spgm»rt 
{S 20 iron) 


1. H^hty affaclfva 

2. Sofnawha) aWacfwra 








1. Av«W« 
3 Unknown 


1 Smtn 

3 Pio^am S«gm«ni 

|5 20 mm) 


1 ^myanacfiva 

2 SomawtYS! affacfhra 

3 No) vary •ffad'va 






^p<f»m» 


t AvatlatiMi 
3 Unknown 


2 &n0« Program^ 

— 

3 Pfogf am $agm»nt 
|» 20 mB») 


f Highly aflacttva 

2 Somawhal ^aclTva 

3 N^ vary ^actfva 




* An und^jpta:«M Cfxmt v)dK3&« the im«^ nun^ fH AtudB^ 
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u. HOW tang tfo|iiufy^ci^i«»n0tf)nittf&i9^i]tti^^ 



S& HMkNn0omily^^ip^«taiiit^(oretiimM^^ 



12. Yas — pwdedifirect^tomelefl.t^y'WHl) 



27. 1)oysutyplciUyiiM»u|^sUPiift(tomiiwiMdwfS*s^^ 

3. Someoftfietime 

4. SeMom 
5 Mover 
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5. N«v«r ^ $kpH)Qifes^30 

29. WM ciassttiom aeiiv&Hra M you im In a»4t^^ 

V C)ass«t>om tec^ires and pr0semaicns 

2. CtMsroom i^s«S5iof« 

3. Exanvnaiions and quazds 

S Homework assigivnanu 

$ Guest makers and dftmonstrmjons 

7. fieidtnps 

a. taboraioiy assi^^mms^iekjwofk 

9 EmiCfe«^ 



30. 0*imtiin»»miii»tiigmicttonrttf^vWpffOTdvWtpm 

yw, abous flow mi^ fim* IS tptm Ml fiiiM (tm«fm kMi ^ progr^^ 



moft man ona group of stucMims, ansiw for iht t0W 
tnssiMkmvl i»iavtB^ and vWao,) 

f Octe one nufrtter on tew; 

TTMVmWEO PER WEEK 



Nona Howf */» ftoor t Hour 2-4 Hours 5* Houn 



a Progfams trom ITV senes 

(8g., fkfas^RB^^f 1 ,2 3 4 5 6 

b Pi oye* n8 trom gdnerat puNic 

te»v«ion (eg . Mi^r Rof^fs 

«i««Hoiff'; 1 2 3 4 5 6 

c Pio^^ams on oommeraaneievtson 
le g . BOMtmj^BS, Am Schooi 

^iecais) 1 2 3 4 S 6 

d. Feature4en<^h mo»« 1 2 3. 4 5 5 

B. Programs from cdbie Of satetide 

charmfs ^CW Classnn^, 

Discov^ Cfmmmif 1 . 2 3 4 5 6 

i Live tetewed msimaton 1 2. 3. 4 5 6 

g AO other progmms 1 2. 3 . 4 5 6 
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31. wwctl^tt1tW0Wll«lWN»ll0UlC0«»l« 

wQiM «mftiiit to MMic»oiiii M^Mon and va«w? 



32. A»ypMii»Ji^to^wctl<»»IWwli*Wi««»Wwn^ 

1. AlolmorB 

3. Abou9tt»s«TW 

4. A»Mlefis 
5 AWtofts 



33, How 40 you M sboul ffi^)M«i^ 



Strong 
A0rs9 



Ayw P^gygg 



No 



livamimittraMngmiTV 2 3. 



I do te^ oMifoitai^ About wofltm^ 
insiiwctionaJ lei^irtsion i«d vidoo enib^ 

tooomomcmas^yt inthe^mstrucsion i 

tft^rudionaJ toleytMn and vMod bnK ftw 
ttftie tor iratnirtonaJ oaivtiw win mxktm i 
M«i^ teacfwrs ft^wdtowJ NH«vtt«n and 
vidoojusltoprtabrMktmmtMC^Jing i 

in^acionThedua^of Amrtanodbcaiiof) i 



5 
5 
5 
5 
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M. HmywptvKm^mriiatfMMi^mMiMfuciioiis^ 

pi. Yt» 

SL Mb SMPfi'CVfls^SS 

2 Qradii8ttoreominuingfl«ic^^ 
3. I^tf»ln-sffvto0 

36. Kw you ncai^nC immina m iht bwrnid tomrt im ^ toJtvisJwi «nd vk^ wtihin i lasi 3 
pi. Yet 

j 2. No fc> SkpmOumionm 

37. miimtl»lM3yim,whk^c^tl^l^o«vn^Hai«bmbch^ 
Oft imnietlonai television tnd vidoo? 

1 Setodingf^titoringmatenate 

2. Equipnm^eper^lD^ 

3, i^smevScnooieocese ml impolicies 
4 EvalMUonfifmefSa 

S. Cimprep>fillon»«v<^vtngir^nKiiontf teSevi^ 
e UtixtiiDoentfourrici^mmiiMiof^ 
7. CopyrioM pii^ectton 

B Oth9f (Pla^ sp^efy) 

38. Doetyoitfee}iODlf»s^ueetekevi^emi^orvi(ieoioc^^ 
iTtent on ewy topic 7 

Yes 

2. No 

12 — ^— 
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39. Omfi«y^H^i^ which bMtiS»a9Mt»»piK^ of 

40, Baa«denym«39tn9nett,hew«tftcUv*teinimi^ 

Itto9i9wi«nc«^ Sommmm very 

unknown iMsttalivt Effeethw Effective 



Typical or "sptmgs* s^idenm 

Levitinp ilM)«8d m} omer nanc^cappetf 
Moa«rs»ty snd severely handicapped stutems 

C^edsndi^enu»u&Meni9 

EoonomicaByiSsdcNkm^eds^MSefi^ 

UmM Engl^pnficient s&tfSems ^ 



2 3 
2 3 



.2 3. 

2 3 
2 3 
2 3 



SECTiOM Ca PEBSOWAL USE OF TEtEViStOW MV VIDEO 
41. DoyouhaveaTVeetmyowhome? 

1 Yes 

2. No »■ Sfc*> O/C^n 43 



42. Fn«aaee*ilmaieihemjm^ofhouisyouper80i»i)yw8rehTVaiiK>mem^^ 
Hours per week 



43. C>oyouh*veaWdeoeatsefiericonter(VCR)lnyTOrhoina7 

fCifcSy 0np/ 

t Yes » Cwtftfve iwff) Question 44 on nexi pago 

2 No ^ SMpsp Question 45 



2 



4 

5 
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41. Fim«^fnt^tlitmmii>efefHm#symifun^moofitedpfQ0^ 
iwawn Vm tea iromllt. (ffnom, plBBSO Bmrzetv) 

b. Jffnos ofOQf»ns have tteen leoortfed tor peisc nal use 



2. ISto SA^JtoQ^esfton^r 



4a P{oas0ostmiBf0th«mim&eff»fthmimtw^tis«d^vidioc8n^ 

activHtet tor persomM or scho^ usa wttWw tt^ tagmomft . /ff /]afi&, pieaM enter i&ro) 

a Times vtaeo camera has toew used tp record tor scrw< usfi 

& TgTOs video camgya^as been used tor personal use 

47. Piaasesiipi^triemtofinMMrtquaatecSbftiM. TM&itonn«ion will lie used only Hwtatmid 
neatf to focomact you about the t|uesilm«i^. 

a Namecl»rKHvttialcon^t^ip/e»i»omia«e 

b Teie^^ne nun*er { ) - 

c Whati&inebesiimwtoamiflct jfftj' 



HWHs you very muc^ ^ Mdi^ tfw l/ma fo m out this questionnaire. 

Please reium ft^is cMestonfta^re m ine envetope provided or ma^ lo: 

Scrwl Usesof Te»evteJon and Video Stwdy 
Reseaich Tiiangie H^siAute 
Attn .^w«erMcNeiK(4857 03) 
POBojt 12194 

Researc*^ Tnanjjte P8fk. NC 277W 2194 

if ywi muf^ Uk9 to rmhte a Bumnrnry rs^rr or i^a tinamgs ol iMa sTiidy. p/oase prov^ your 
name and cxMfjptma edrf/psa. 

Name, 

Address: . 



14 



2 S.- 
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CORPORATION FOR PUBLIC BROADCASTING 



WBShuigSoa D C. 20004 2006 



TM CkHpora^m fiK PiMc ^oadcM^o (Cre) was eslM^ 
BfMfcaslinq M of 1967 to prwfiM U» <^^^(^miM fjtf 



cieaM as 8 fre*-$ianca^ pnvM. nm-pii^ cwporaim 
fwt^li r«|irowitat}V8 in imwdeass.n^ 

tm ms^hf^ to M mtna pu&lc siams fmm me 1^7 ^i$i^«>n Among CP8 s 
rwpo n s ^ ws: 

S4^)ponfligpi^r»ftosn(j»i«hns«nsiat<>nsi^^ 
pfoy^Bimwg cc^s; 

p i o y a m s lor n^iw^ i^rfciW); 

c Safaguyttng ths m e tep e n dtnca of local igtosero »id the ifBgoom oi pMprwyon wtnm 
a decemraiixatf pu&bc broactcMmg oonvivmiy. 

o Acfing as ir»mis»« tor ineh/ncttwp«pn^tnftn© Congress or a 
by oini^ sou^cM. 

Ai^^ancinott^f^fmDiOQy and^3pbc^on^tf8{jvBrys)^sieTO 
C CoivMing rtssaicn m mariafs ralating to non-i»fTmi9fDaJ oc^^ 



ma Study ol ma S^iool Uses of Talamon and V<5ao ts be^ conducted Oy She flesearcn 
Tnano^ InslMa tormeCofporaiiont^PubteBio^tasttng oorrespomtonee or ofher 
communicafxMv reg sr dq^ ihm ws^i and olher aspects of Ibe study snouk) be directed to 

Dr, Thomas R Cuna\ 
Rasa arch Tnangia tnslttusa 
PO Boar 12194 

Rasaarch Tnangia ParH, NC 27709-2194 
aOOG34^57l Qf 919J541^S538 




CORPORATiON FOR PUBLIC BROADCASTiNG 



Study of the School Uses of Television and Video 



TEACHER QUESTIONNAIRE 
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Senator Bingaman. Our s&mA pand, we have Mr. Kcniy Cauthoi. 
vfbo is with South Carolina Educational Te'cvision; Mr. Dennis Cooler, 
who is with the Noiih Comal Rc^mal Educ^raial Laboraioiy in nUn^ 
and Daniel Sdiultz. who is the Assistant State Supcrintoidait in the 
Micldgan Dqaitmoit of Education. 

Tluink you aU for being here. 

Why don't we start with you, Mr. Cauthcn. 

STATEMENT OF HQIRY J. CAUTHei, CHAIRMAN, BWOW 
TRt^TEE& AlieraCA'S PIfflUC TELEVI^ON STATIONS, AND 
mSIDBTT, SOUTH CAROLBIA EDUCATiONAI. TELEVISION NE1W0RK 

Mr. Cauthen. Thaik you very much. Senator. 

Yrai adted us to tiy to iMesait some visiwi of the dassroom of tt« 
fiilurc, aral I think you sec that sotic of the elements arc already 
bc^nning to fall in place, and I think it's tremcndmisly important that wc 
make aiie that they fall in place in some sort of onterty fashioa 

Ri^ now, for example, in i»ojccls that we'n: involved in in South 
Carolina itself and other states in other parts of the country, we're 
reaching into the multicultural, inner-cities; we're reaching out to the niral 
remote populations. Educators in those areas arc usii^ distaiwe learning 
technology to bring educational resounxs into their classroom thai simply 
couldn't be brought there in any other way. and that's with the technology 
that is already available to us. 

When the new digital technology that Howani Miller speaks of is 
availaWe to us, we're ^ing to be aWe to do much, rnxxh more of that. 

What we're doing right now at this level is really the testing level of 
how to use the technology, which is an important period. What we arc 
finding is that it's working, and it's wofkii^ vciy, very well. 

Really, at the core of what we arc doing, the public broadcasting 
system has—as was pointed out— created tl» first satellite intcrcoraicctiwi 
system, and it's dedicatai lo serving the public need. It already has in 
place a lot of the infrastructure that is needed to make this system woik, 
and it's cost effective. And it is interconnecting not just public brt)adcast- 
ing siaiionst The primary responsibility is for PBS to reach the puWic 
broadcasting stations, but the public broadcasUng stations arc regional 
ofTiccs that, in many cases, serve educational needs of all sons. 

For instance, in South Carolina wc interconnect not only the public 
schools and K-12, but we interconnect child-care centers and higher 
education institutions, the technical colleges, state and federal agencies, 
licallh care centers and hospitals. VirtuaUy every user that might have 
need for the technology, wc'rc able to reach and are reaching. 

There arc 340 public television stations and 32 state neiworics out there 
in this country that arc uying to find the best means of using this 
technology to serve educational purposes at all levels, and I think that's 
important, because we don't need to rccrcate Uic wheel in Oils ianiciurc 
in order to dissemin^c this informatioa 
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We hav€ tba tedinology that's availaUe thnnigli ^ paUk tdevtsion 
stations to assist &m schtx^, tt» ccdl^es, tl» univers't^ the lK>spitals, 
die Ubranes. and other users tim mi^have need of this tecdmcHogy. We 
have what you mi^t call fidd oMces scattered throughout the United 
States that are there to help them use the tedmjlogy and to biing the 
technology to tteir door step. 

The infiastnictuie that I speak of will be tremendously oihanced by 
PBS's new rcplacemcm satellite, Telstar 401. TOs. as ycni Itnow vciy 
well, was fuiKied by Congress and wiU be operational in 1993. widi the 
six tian^ndeis th^ Howard Miller talked about ami with tim digital 
tc^:hnology. 

We arc looking at it, and for South Carolina's purposes, we see the 
possiWlity of up to 20 diamiels of television aid related icduiology over 
one transponder, and if you look at tJt» number of transpcmdcns that 
Howaid talked about that will be available, the system can be built upon 
and extended and cxpai^ to meet cducaticmal re:cds as they ctevelop. 

That kind of o: Jcily dcvelopnent process is what I would suggest is 
the way that we should uy to proceed. The tcdmology intcnnix is very 
important because the satellite diat PBS is putting up and the VSAT 
technology that was ^ken of inierwmwcts in a seamless fashion with 
the telephone lines ami other tccluwlogics that arc available to us already. 

So. we wiU have a situation where some states will be using one 
technology and some Slates will be using aiwther, but the salcUilc itself 
will not care in terms of deliveiy. as long as we take care of the digital 
portion of it. Computers, some are not compatible with one a other, and 
that*s the kind of thing we're talking about As long as we have that level 
of compatibility, the system is going to bs very versatile, and it will serve 
multiple iK^s in education. 

And it's not jua the hardware that we're talking about, but it's also the 
people with the expericw:e to Ixiild arei operate a nalicmal system, a 
system that is developed, as I say hopefully, in an ordcriy way. 

We did it in public broadcasting, building tte first satellite inlerconncc- 
lion system, aral we're building the mxt generation right here today. Our 
country needs a system that provides cranj^tibiHty while maintaining 
flexibility to work and meet the local needs, because each community and 
each stale is going to aj^roach this somewhat differently, as our 
experience has shown up to now, 

A system that can truly revolutionize education is really right wiihm 
our reach, and v/e don't have to wait until the year 2000 to make this 
ha^jen, because we can begin immediately, hi fact, we're ahcady 
beginning as some of the expeiimcnls and some of the projects that arc 
underway arc aheady iiKlicating how valuaWe the technology can be. 

What do we need to do? You've asked the question, really what is the 
last mile? Well, the last mile can be a variety of things, but one of them 
can simply be putting a satellite dish at a school ?nd putting a television 
receiver and a VCR perfiaps in the classroom, and that tether and those 
studcius will have access to resources that can also come from any part 
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of Shis cowary. Tliey toH come fiom PBS necesaiUy. Hiey couW, but 
ilwy can come fim Soitfh Carolina, or ftey cffli cOTic Ito 
they can come ftom l^sa^ or Wisconsin, ds is teq^pei^ right now 
in the projea fta you wiU hear abwit-the SERC pfc^ 

Wha we have is a vast leservoir of lesoiuces fi»t are avails in 
ediu:atk)n ssd pvSal&c uHeyiskm stations around the coumiy. awl this 
satellite system is going to allow us to tap and share with the rca of the 

Without that kmd of ordcriy soucture and wiihcmt takii^ «Wani«ge of 
fee resources that wc already have in pl^. we wiU be a loi« time 

gettkig SOTififli^ else up and nmning. _ ^ . 

V^idi the satellite, we can have the equal access, and It s unpoitant mat 

we have that. Because if wc dont have equal «»eK wiUi all sdiorts, 
there are going to be a lot of studoits that amjfly arc m goii« to have 
ihe resources availal^ lo thon to puisue the careers or college of their 
choice or whatever c«hw dcarcd career paths that they might want to 
take, but we can ixevratt that fiom l^jpaiing. We can ensure that every 
child in this couittiy can have access to wl»t they need. 

Wc have in South Carolina a project that is very impoitani, awl agun 
satellite tccteidogy is an impoitant part of that It's a program aimed at 
Gaining Head Start wofkers, the Head Start te«*ers, Uw ones who take 
careof ihechiWiwi in the day care centers. Buttheprimary focus of tins 
progfam is woricing with rural and migrant camps, Native Americans and 
Alaskan village popiilaticms. 

We*re goii« to woik with all those groups, and it s going to come out 
of South Carolina, but we're also going to tie in the public televiskm 
station in CSiicago that will help us prodiK» portirais of this. It will be 
live and imcractive instniction that will provide specialized tnumng to 
meet varying soctoccraiomic conditions, language, and cultural ba*- 
grourab. Because of iMs project, there arc going to be a lot of children 
that would have beoi disadvantaged that wiU get a healthy first start, 

1 think it's important to juia look back a moment and reahze mat 
today's young students arc growing up in the electronic age. This is their 
technology and their culture, and it's time that wc han^ss that and mm 
them loose with it. because they arc going to use this icchnolc^ if we 
make it available to them. With a public telccommunicaUons system 
finnly in place, the door is wide open for delivery of any cumculum 

materials. . ^ 

The stations have yeais of cxpcriciKC ui uulizmg and producing 
educational programming of aU sorts— the type of delivery systems. They 
have forced partnerships with education at the local, state and multi-state 
level, and no one can mateh the experience of fniblic broadcastmg m this 

What 1 have described is a telecommunications system for the Nation. 
It is already opcraUonal, accessible, cost effective, and ensures equity. By 
building on— and 1 emphasize building on— this cxisUng mfrastmciure. 
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die Federal Govemmottcffli avoid dtq>lication and waste as itextoids diat 
tcdMWiogy to every dassnxm 

By investii^ in a putdic system, we aisac that our society will never 
be divided into infonnatiim haves and have-nots for educatiomd puiposes. 
The cornerstone of puidic televisim's tni^cm is education and public 
smice. and we're deiemiined to seive sdl Americans, reganlless of dieir 
finai«dal means or wheie they might h^jpoi to live. 

Our mission will not change as bu^n^s or r^atoiy conditions 
change. Tteis. it's impcHtant that we r^tdc how new and existing 
resources win be used 

Fbr example, in Swith Carolina we are now providing statewide 
educational seivices on a mulU-diaimd bisis. We offer more than a 
hundred hwiis of instnicticm eveiy day. Yes, morc than a Imndred hours 
evciy day, and we util ize vi rtually every technology that is out there. We 
use saidlite. we use ITFS, we use fiber optic, we use cable, we use 
micTDwave. we use broaicast service, we us^ com|»iters, and we use 
interactive key pads. All of these are availaWe in South Carolina, and we 
ate using ri^ now up to 12 simultai»ous channels of insmKniim aixl 
have plans within two years of ^ing 20 acklitional diannels of 
instmctitm to that 

I point this out iwt as a way of bragging abcHit &}uth Carolina, iHJt ^ 
a way of stowing that in one of the naticm's poorer Slates we've been 
able to put together this kiinl of telecommunicatiorB system for the 
service of education at all levels. It's costing us less than 1 percent of our 
state's education budget— less than 1 percent to put together the most 
soi^isticated educational communications system that any state has. With 
the aid of the federal support that is going to come through the new 
digital satellite system and with aid of other federal support that has 
come along the way, we've been ^le to enhance and cxpaiid what we've 
done with state dollars. 

It's not going to be an expensive iMopositicm in relative terms. If we 
can affoid to spend what we arc spending on education in this country 
today, if we can take just 1 or 2 percent of that and rethink how we use 
it, we can crc^ a telecommunications hi^way that will serve all of 
educatioa I know of no other means of bringing about that kiiKl of 
change wittout major increases in furxling and perhaps decades of 
plaiming ai^l developm^L 

We can't afford to waste anotl^r generation of children. Senator, 
seeking complex solutiCTS to what to me is a veiy simple process of 
using what is already availaMe. As i^w technologies develop and are 
created, tl^y will only enharere wlrat we already have available to us 
through public arKi educational broadcasting in this country. All we need 
to do to make it happen is to have the courage and detennination to bring 
about change, because that is really all that is necessary. 

Because of this techiK)logy making (piality education equally available 
to every child is for the first time really truly vwlhin our reach, and I want 
to emphasize that. For the first time ever, we have the means of making 
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quality education on any subject equally avails to cveiy child in this 
coumiy, and !!» only thing again standing in its way is whether wc have 
flie detennina!i{Hi to do that 

Soiator. I thaidc you puitLig a spc^ght and a f«nis on this i^e 
because I think it's tremoidously impoitaiL Wc have the lesouroes M 
hand and can (k> a lot with what we abeady have, and we'll be able to do 
much, much more when the PBS satellite is in place and the puWic 
broadcasting and education broadcasting system is standing there ready 
to help in resolving sc»ne of our Naticm's ^ucatitmal prot^ems. 

Senator Binoaman. Thank you veiy much. 

[The prepared statement of Mr. Cauthen follows;j 
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PfSPiUKO STAieiENr OF Nesnr J< cwmEN 

Ite hBV« be«tt aak«d h«r« to offer « vision of the el«Bftroc»!« of future* 
That; daaorooa in mny vnym is beginning to take shape today. For eaa^lf « io 
the wilti-cultural inner cities and in reaete rural areas > meny claiSTOOAi are 
ntilising interactive technologies to sake quality education both aecesslble 
and challenging. 

The core of this effort is public broadcasting, the first national nedia 
syates interconnected by satellite to provide educational progr^ning^ 
aervices and equal access to ell citiscns. 

Public brosdcasting has a strong infrastructure already in place to 
effectively address education refora. It can cost-effectively interconaect 
schools, child care centers, higher education Institutions, technical 
colleges, stats and federal agenciea, and health centers acroes the country. 
It has the pover to organise partiwrships at every level and share reeources 
CO combat the education crisis* 

Vich over HO television stations and 32 state networlts, this nation 
2.treedy has many of the lanes of the public teleconsoun lest ions hightray needed 
for education in the 2lst century, it offers for the first tine a solution to 
the problem of providing equity and accessibility at all levels* 

This infrastructure will he greatly enhanced by PBS's replace«ant 
satellit3, Telstar 401- Funded by Congress and on schedule to becoae 
operstlonal In 199J, the satellite vill have siK transponders- With advances 
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in digital coiBpr«s»ltm technology, public talevlslon :il b« ablft to provide 
up to 20 chaimela on so9t of these six transpoadero aiffiultanoougly. Each 
channel can deliver high quality 2-way video and audio aervicea for education. 

further, advances in the remarkahia ?SAT technology will oelRe it posaible 
to provide Ifiteractive voice, data, facalaile anrf slow aean video services. 
Telacar 401 will become the education satellite for tne United States > greatly 
esrpandlng our reach and service to all citizan** 

And it's not Just the hardware. It's also the people vith the experience 
to v^ild a national systeia, a systeia that is developed In m orderly and 
efficient way* We >u.'lt the first satellite Intnrconnecf .on systea and we are 
building the next genet stlon today — both space and ground segments. We need 
a systeia that provides for daxlamm conpatlbillty, while aaintaining the 
flcKibllity to suit local needs* Public broadcasting knows how to coMtruct 
such a system* 

What this neaos is that the technology aod expertise that can truly 
revolutionise education in ABsrlcs are already wlthlo our reach, tfe don't 
have to wait till the year 2000 to make It happen. By simply Installing a 
satellits dish at a school, and a television set aod VCR In the classrooo, 
teachers and students can participate in live Interactive lessons. They will 
have access to critical sublect areas that would not otherwise be available to 
thero. Without this equal access to education, many students will be blocked 
froo ence/lng the coUe^^e uf their choice or lialted In pursuing their desired 
career paths. 

&KKC, which you will hear -Mare rbout today, is a prlaw exsaple of 
interactive distance learning at its be^rt- A similar project bssed In my 
state will provide training to Head Start tez^hers working prlfiarily with 
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rural, algrant. S«tlv« AtMrlcan and Alaskan vUlaae populatloiis* Tha training 
vllX includa adttcacioB, health* social sarvicas, and parant Invol^^aant. Wa 
will alao offsr apacialitsd tralnins to oaat vsrylng aocio-aconralc 
conditlpas. lao|$uage and cultural backgrowida. Bacausa of this projact, ®«jy 
diaadvantaged ymmg children vill get a healthy first start In lifa. 

Today's young students are groving up in the electronic age, getting their 
inforaacion through television and working with ceaputcrs, video ga^a, and 
other electronic devices. It is their technology— their culture. It's tioe 
vn harness the power of the technology for aoaathing positive* 

With a public telecomnninicationa infrastructure firmly in place, the door 
is wide open for the delivery of any curriculum saterials. Individual 
stations can provide the critical local coopiments of the syetaffl. They have 
years of expariance in utilizing all types of delivery systems, and have 
forged partnerships with educators at the local, p. ate and multi-state level. 

Public television also has nearly 200 production studios. They are 
staffed by experienced professionals who can produce instructional 
programming, as well as resource materials, to asaist teachers in utillting 
the technology. No one can match our experience in this area- 

What I have described is a telecommunications system for the nation that 
la already operational, accessible, cost-effective and ensures equity. By 
building on this existing Infrastructure, the Federal Covsmmeot can avoid 
duplication and waste as it extends technology into every classroom- 

And by investing in s public system, va ensure that our society will never 
be divided into information haves and have nots for educational purposes. The 
cornerstone of public television's mission is education and public service. 
We are determined to serve all Americans, regardless of chair financial moans 
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or ttm pppulatlon density ot where they lirv. Our alssion vllX not change as 
busleeM or regulatory ccmditloas change. 

Our priority, then, is to rethink how resources can be reallocated to 
enhance this highway that already exists for education. For exai^le, in South 
Carolina we are bow providing education services on a txulti-channel basis 
statewide. We offer tsore than 100 hours of instruction each day, using as 
oany as 12 sitwltaneous channels of Instruction* for less than I percent of 
oitr stste*8 education budget* 

If we can provide this level of service in one of the nation's poorest 
states f we can certainly afford to do it on a national level. It is 
reasonable to estisate that less than 1 percent of the nation's education 
budget would be required to Install the necessary satellite receiving 
equipaont, or other locally appropriate systesjs, to reach uoservvd schools 
serosa the country. Another 1 percent would provide the necessary funds for 
the developsvenr of progranffllng and course materials. 

Just consider that for a no«ent. For less than 2 percent of the funds 
presently allocated for education, we can drataatically iiapact education. I 
know of no other ocans of bringing about this kind of change without very 
major increases In funding and perhaps decades of planning and development. 
We cannot afford to waste another generation of children seeking co^le« 
solutions when so nmch can be done with what already la available to us. 

Ub must further develop and fully utllire the extraordinary resources 
public broadcasting offers us. As other technologies are developed and 
refined, they will only enhanre what can be done with the existing public 
system. Because of this technology, waking quality education equally 
available to every child Is, for the first titne, within our reach. 
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l^t ffift repeat that* It Is en extraoTdlnsrily Itsportaot fact» Tes, for 
the first tlise ever» ve liavct the mtmsM of rasking quality etli^etion on my 
subject equally available to avery child in this country « and the only thiag 
ataadiog io our way is vhether ve have the trill, the deterainatioiiy and the 
courage to engage in the difficult process of bringing about change. 

If «fe truly vant to oake it happen, w can* I believe v« hove that vill« 
detertsination, and courage » . . and the time to start is nov* 
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Senator Bingaman. Mr. Cooler, why 6an'l you ^ right ahead If you 
could summarize your a^onratt in 8 or 10 minutes, that would be great 
so that we can gel on arel have a little time for questions. 

STATEiyffiNT OF DEW^ D. <KX»^ Kf«CTOH f^J^SS^S^''* 
NORTH CENTRAL RECaONAL EDUCATIONAL UBOHATOHY. 
OAK BROOK, ILLRK^S 

Mr. Gooi^. Mr. Chainnan, thanit you for inviting me to paiticipaic 

in this hearing. ^ 

I am Dennis Cooler, I direct the techrwlogy efforts at the North 
Central Regional Laboratory in Chicago. We arc an agency that serves 
seven states in the Great Lakes. 

It's entirely a^jropriate in a discussion of last mile infrasinicturc to 
approach the topic fiwn a technical poim of view, and this morning we 
have already hcaid a number of technical discussiwis about the nature of 
this infrastructure. 

I would underscore many of the points that my colleagues have made, 
but today 1 would like to approach the tojHC from a digJiUy different 
peispectivc; namely, the perspective of the kids and teachers who will use 
whatever it is that cones through this laa mile. 

If we are to accomplish the critical goals that we have set for 
education, our snidents iKcd to be active learners. They need to be 
maniiHilating and intcipreting aiKl synihesiang infonnation from many, 
many sources. They reed, as a matter of business as usual, to be 
communicating with other students in their classnx»n, their school, their 
stale, and throu^ut tl« countiy and the worid. aassrooms, in other 
woids, need to be dynamic places where students are directly involved in 
shaping their own learning objectives and strategics. 

To achieve this kirai of learning environment, each student— mespcc- 
Uvc of their location, their family experience, or their socioeconomic 
condition— must have regular and ongoing access to the worid's informa- 
tion resources and to the tools needed to ^t on those resources. 

We have mapped out telecommunications arri other delivery systems 
in our seven stales. There are tremendous highways and complexes of 
electronic highways available in our states, but very, very few sttidenis 
can get access to the resources moving on those highways. In too many 
ca.scs, tlw student's view of the world is shaped by access to a single, 
often outdated textbook. 

Tea;hcr5 need to be able to respond to and manage individual studcm 
needs and aspirations in ways that have never be«i possiWe before. 
Teachers need to be able to constnjct coUaboraUve and individualized 
learning oRwrtunities for their smdents. and teachers need the instiuction- 
al resources and tools that professionals in almost any other profession 
simply take for granted: the capacity to communicate with others, to 
continue their own education, and to draw on research and developmem 
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infonnation to improve piadice. Yet, for most teachers, contempofaiy 
electnHuc higtiways are as iic»^u^£nt as ttey m*. for ^Kients. 

So, what mu^ be done to create the last-mile technology so that 
lean^rs and teach»s can gain ready access to the infonnation and tools 
of flK infonnation i^? That is, fiom the perspective of educators wA 
teamers, what must the la^ mile infrastmctuic and the greater infonnation 
resource system to which that last mile coraie<^ provide for our 
cla^ronns? 

Well, I see at least the following. One, these syacms must provide 
movement of all fomis of information to the classroom level and, indeed, 
to the mdividual student level. Video, quamitative and qualitative 
databases, audio, textual material, instnartiraial program software, 
lextbodcs, ic^iarch and (tevelq>ment infonnatitni, raw da^a, magazines 
and journals, viitually any IdrKi of inframaticRi that is out in the world, 
slKHdd be availalde to our kids and teadliers. 

Second, the syaem needs to have the capacity to store and redistribute 
infonnation on reqiKsl within the school or the classroom. To be most 
useful and to accom^ish mo^ learning goals, the system should permit 
cdsh u«r to woifc CMi whatever infonnation Ik; or she ncc«ls at tlw time 
that they need it. 

Individual studems and teachers should be able to communicate 
throng various forms of clcctrorac communications with oilKr stud^ 
and experts oulsi(te the confines of their classroom. Teachers also need to 
be aWe to regulariy aixi easUy communicate with oihcr teachers and 
experts. In other words, the teaching profession needs to be a profession 
in the best xnsc of that term. 

The last-mile infrastructure must make it possible for users to comWrre 
vid^, data, text, and cHher fonns of infotm^ion in tlKir attemjHs to 
uiKter^aiKl a j^KmtmieTKm, to carry out research or to create a [HoducL 

The kind of learning environments made possiWe by the technologies 
that we are discu^ing today present a}mplex ctrallcngcs for instructifmal 
management within classrooms. The technology systems that bring 
massive infonnation resources to the classroom must also include 
provisions for tethers aiKi sftidents to manage all of this, to mcmiior what 
is being done and with what results. And in creating the last-mile 
infrastnicture, the Nation as a whole must be concerned with issues of 
staraJanls, compatibility, obsolescence, frmtt-cnd costs and recurring costs. 

So, what might be appropriate Federal Government roles in supporting 
and implementing a last-mile infrastmclurc that would permit the creation 
of the kind of classroom and learning environment I have outlined? 

I sec at least several roles. I believe that the Federal Govcrranem dc^ 
need to play a strong role in causing the development of starxiards for 
hardware and software and telecommunications thjtt are intended for use 
in classrooms. I don't know the right timing on this, Mr. Chainnan, but 
I am convinced that imlc^ some of those standards exist, schools arc 
helpless in the wake of incompatible hardware and software and changes 
and are simply going to be unable to move. 



213 



SecoiKL I tluric that the Federal Govemm^t might kx^ to suppoit 
research ami (tevek^xnem telling to t*^ aeatkm and marai&ctuie of 
poweiM afii[»xlable multi-iii«iia woik stations that arc intraided for 
indivklual student and teadier use. 

Ttanl. the Fe^asX Govenrnioit misfit develop or encouiage favoratde 
rate stiuctiues for dasaoon tdecxHnmunicatiom. It will fk) us little good 
to gel the last mile into the dassioom if the daily usage noes exceed cm 
capsoty to i»y. 

Fourth, the Ffeiteral Govcmmcm migltt focus in some way on the 
devek){»nait of user inteif»» processes so thai studcrts and teachers do 
not have to learn and master a bewildering array of ways to gain «:cess 
to dK!se information lea^urc^. 

The l^ral Govemmait might conader aipporting an Institute for 
Educational Technology Training and AH>licalions, whose puipose it will 
be to develop strategies of materials i^ed to prepare teachers to use 
these technolo^cs. It will simply not happen by chance 

And, finally, the Federal Govenmem might consder ways to support 
the design and develc^ait of curricula that reflect the use of vast 
mfonnation resources aral tools for using tlwsc resources. 

A few years agio a bridge on hiterstate 90 in Ui^tate New Yoric 
collapsed with agonizii^ consequmxs. A major component of our 
transportalicm infrastmcture had atroplucd to danger levels. 

hi contrast, the infonnatiwi resources infraaructurc that is fimdamental 
to the future succe^ of cwr young pcqjlc, our tcadicre, and indeed the 
long-range social and economic condition of this Nation is yet to even be 
builL It is evident that the need to invest in our classrooms, to provicte the 
infonnation resources and tools our young people must hwe, is no longer 
a luxury, but is rather a nets^Q'. We must address this last-mile 
phenomenon as quickly and as flcxiWy as possible, but wc must do so 
keeping in mind the perspective of the uscre. 

Th^ you. Senator. 

Senator Bingaman. Thank you very much for that. 
[The prepared statement of Mr. Cooler follows:) 
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nSPAffiO STAlBSIfT OF KNNS 0. OOOUR 



To orMta olMarrou in idiioh etaOrats are actiw learmre^ 
using tbo wst oimnt infovution to i^mniii both inAividuUted 

mat bmva a«MNi In m vast arr^ of lafonation roMntmra, and 
tte tOAla na^ad to uaa tiMM raamiTMa* TalM»nunioatSona and 
adncatimal taotooIoffiM vill ba naadad to ai«|»ly 
iafoxaation ramtroM and tMla« Mblla alootronie hi^afsya 
eapabla of tswi^orttof vaot arcimta of p»tantial3.y ralaivant 
Infmvation r^mr^m inoMaaii^ly aurrcw^ «ir nati^'a ao}imla« 
ralatlvaly anaU asounts of Mch lnfos»tion actually nakaa it 
into oar olaasroosa* To datOf adioola liavo tean unanla to pttt 
to9«tlier aikl wiintftin tlia "last vila* t^dmolof ias na«ted to 
ftooMa intonation roaooroM. 

BuildiJm that last nila into our nation's cXasarMBS 
raqulraa attantioa to taidmra, aoftimrof and finanoa iaauas of 
Mttaldarahla co^Iaxity ln|mi;amre. nut Xaat nila 
diaouaaiona voat also inoludt attantion to vtiat taac&ars and 
atudanta noad from laat sila taebnologiaa, vhat vill actually ba 
availabla mea tha laat sila hm hmmn touilt^ and lioir toMhana, 
adslniatratora. ud leazmra will be prt^wrad to take advanti^ 
of tba inf ozvation raaourcoa mrA toola ttiat vill be available in 
elaaareona. Vba last mile diacuaaion tbua involim tban 
tflBllai^W? iaauas f tet ^mceptual iaauas aa vail, it ia to tbaae 
Utter iMuea X ViU direct noat of ny casBBanta. 

yrem the paraj^etiva of eduoatera and leanest , vhat vuat 
tXie laat ella infraatmoture, aid tlm greatco: infMvation 
reamircas ayateaa to vhich the laat ftila oonneeta, provide for 
GlaasrooBB? X aae at leaat the feUovis^s 

1. XovsMat of aU ferBS of iafonatiw to tba olaaarooa 
lerel a&d» indaed# to tbe i»diyiduaX atnda&t nar 



lovel. yona of intonation ineludes videoj 
quantitative and qu&litative tetabae as ; audio; textual 
material I instruotimal prograa eoftvare; and otbar 
fans of infonation that can be digitised. Bcaoples 
of kii^ of inforsatien vould include: instructional 
programing; textbooto; research and develcpsant 
infoncation; ^raV data of a variety of Xinds; aultl- 
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flMdio packA9U| training prograsifl; a&gasines, both 
print and vidi^i and virtually any otnor fono of 
iaf orsation that say toa uaaful in taa^dng and 
iMcning. 

capacity to ators a^ xadiatritata Inf oaatios en 
ragiiaat vitlUA thm aofeool or elaaarooa. That la* tl»e 
•yataa siiould parmit off*llna uaaga o£ infonation 
raaouroas initially diatrilmt^ through tha nlactronie 
bi^way systaa. To he aost usc^alf and to aecoq^lsh 
soat laarning goals, the syatm ahcnxld pamit ecich user 
to mrk on irtiatever inf oraatim ha or Bt» neada at a 
given tlaa. Irrespective of imat other leamara nmd at 
that aaso ^aMnt* 

Slaotroaio onaDS£j.Mtioaa ^aeity. Individual 
otudanta and teachers ahimld be able to cmaBninicBte 
through various forsB of aleotronlo oosBSunioationa vitb 
other atudenta in a elaaarora or within the echool. 
The capacity should also exiot to permit studsnta to 
coarainicata witb other stiaients In their state, region, 
thsroughout the United States and the vorld. Stutonts 
should also he able to r^rulariy cmeonicate with 
experts in content areas in i^ich atudanta are working* 
Sisllarly, taadhara ^cmld be able to regularly and 
easily conmmicate with othar teachers aiKi experts. 

2ntagratioa of inforwtiM roaouroM* students and 
teachers need tha capacity to integrate a variety of 
kinds of inf omtiim resources into a gi%mn 
inatructional activity or project. That iSf the last 
laile inf restructure sust aake it possible for users to 
ooftbine video, data, text, and other foraa of 
inf onation in their attespts to understand a 
lAiencemnon, to carry out research » or to create a 
pn^uct. Further, the technology systex should 
facilitate integration of the substance it delivers- 
into curriculum and instructional plans. 

Sffaotive aystsn and inatxuatian ■anagsMnt npaoities. 

The technology systeas that bring infcnriBation rascmroes 
and tools into the olaasrooin amst imilude vcckabla 
provisions for teachers and stixirate to senega tha flow 
of information, to sBonitor vhat ia baii^ dona with the 
inforaationf and with vhat results* The kind of 
lemming anvironMnts nade possibla by the technologies 
ve are discussing also presents eo^lex problens In 
instructional aanagenaat* Xf admiuate syateiB end 
Instructional sanagesmt prograi&s are not available, 
the instructional programs envisioned herein vill 
sisply oollapse on thmselvae. 
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TnnBframing clBSBrooso froa th^lr ^nrnmnt nature to tbe 
Xlnfl Of l3if omtlpn ojpA comumiMtlons-rion anvirommt 9U9g»9ted 
abow mmm childrM vill not b* lur»l9^ mly frm ratdat^ ma 
lial'ted tmtbocdcsf chilitr«n vill mit lie smalizad te^mse of 
ubsro ttay bappan to livs, as all c±Hdnm vill hava fiOMaa to 
tlia urorld^s inforamtien resouroesi teadtars viU tnaotlmi aa the 
kUiA of BMfeMiORal tlisy abwld ba. iBiat la hmim desoritea 
9Mtfr voU feayond sany editeatljui rofora propmals* 8ttt the 
aiiTixoBmnts dsaeribad oannot aacist unleaa mtil individual 
eXaMoreoma ara abla to tap into tto vwldirida alaetrenic hi«(hvay 
ay«taa. 

71i«ra ara undoubtadly a nunlw of mya the laat adla csan hm 
todhnioally omiatruetcd* Ifti^ of the na^M hardMra and 
aoftvare already exiata that ai^t fn& the haaia of the last 
aila taobRology infraatxwsture* Oartain e^aq^onenta of that 
iafraatruetura vill require sarioufi mraininatiwij hovever. For 
eacai^le, it vill ba iapartant to devel^ a poverful, yet 
affordable # mltlBadiA wrXatntion iateaded for aae by individual 
atadenta and teaohars. Ways oust be itmA to aafce regular 
teleranunioatiraa affttidabla. Co&aoa intntacea mimz be ereatad 
ao that uaara do not haw to laarn coaq;ilex and different 
interface to uee each electronio databaea or ooanmioationB 
p r o gr a n, 9hus, vill eristizig tacdu»logies way be useful in 
creating the last &ile infrastructure ^ iwv tMhnologias say be 
r^piired to Mke the eystas as robuat as it needa to be. 

imat sight ba apj^nmriate Feteral govemsent roles in 
auppo r t ing and iapleaenting a »laet Aila" infraatruoture that 
vould perait the creation of the 3cind of olaesrooa learning 
anvironaent IWa outlined? X ses at least the foUovis^ roles: 

1. Play a stroiKT role in causing the developaent of 
fitandardd for hardvara^ eoftvaroi and 
teleraammloations intextfad fmr use in olassrooas* 
SchMls aii^ly oannot afford to deal vith rapid 
obsolescence end incoxqiatibility in hardvara and 
software. Without such standardSi the last mile vill 
never bo oloeed* 

2. Support reeearoh and devel^asmt leading to tha 
creation aid aanufaoture of poverful # affordobXs aulti** 
Mdia vmr]»tations intend«l for individua? student ai^ 
teaohar ussi that vill perait learners biA teachers to 
taka full advmtage of Infomatim technology tools. 

3* Convene representatives of feiteral agencies interaetad 
in teleoDssBunioations policies, vendors, and regionel 
oonaunioations oosimnieB to devalop favorable rate 
structures for use by schoola cf long distanee calls. 
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4. Smraort research focusli^ on th* d«w«loi»«nt of eoaaam 
B^^MAbla intajrfmoB protoeola, swU that ■tadwita 
and tAaobars wrs not faced vith Iwving to Xaarn and 
aaeter a bwlldaring array of iatarface ra«alr««e«t8 to 
UM diffareat hardware, seftwara, and einaainioations 
omifiQiiratieae. tintil mioih protooo Xe are develop, 
tMI»»I09lM Will not becone traa^nrent tmU in 
e^^DCTfi, and thus viU not be used to tbeir aaxiaixB. 

5. Snpport Biul cocardinate efforts to aaXe available for 
iMmers and toaohras In tUe nation's elaasr^iM 
iaforaatipn r»ooiirce« frois networlEB aueh as HSIHET; 
natarials and prograaa from the regional lBb«at»les, 
ranardh ceateore. awl MMI; and inforaatiTO and i^eduots 
availab'*e froo bnainesees and ii^ustries, profoBBional 
asaociMCions, and otftar Biailat organiaationB. 

6. support an institute for Bdocational Technology 
Training and fipplicatlons, whose purpose it will be to 
develop strategies and nateriols ne«led to jwepsrn new 
teacbers, as well as tea«a»ers already in the nation's 
clBsarooaa, to effectively create the Kii»lB of dynaaic 
learning environaants ootlini^ earlier- imiH Institute 
would serve as a resource for existing tMchar 
educatitm progroam, end «»ntinuing professionol 
agencies such as intsrasdiate service units, and would 
especially concentrate on ways to ise informtion 
teamologies to train teaohears (and leamus, paronts, 
coaaninity aenbers, etc.) in how to use teohnologios. 

Support projects foeuaiTO on the design ei^ devsl^psant 
of curricula that reflect the use of vast infemation 
resources, and tools for using those resources. 

8. Establish an Institute on Education Tedmology Planning 
and Policy, a«i charge that Irwtitute with the tasks 
of J IJ Staying abreast of technology deveXopBents and 
forecasting potential uses in education; 2) 
Pormilating prototypie policy at f^**' f*'*'*!??-' 
national, and local levels that will reflect the 
potential uses ot teieeoanrnmieations and educational 
tschnologies to iuprovo education; 3 J ^gularly 
convening aeetlngs of po^ifsy^^or9,jMacB,a^ 
practitioners ensure continued j^rtnershtps netween 
odaoation and business around these powerful issues ot 
technology uses in education. 

A few years ago, a bridge on Interstate Highway 9D in 
TJpstate »ew York collapsed, causing the death of a nuaber of 
people. "That incident drove hoae the point that a 
conponent of our transportation infrastructure bad atrophied to 
dan^ouB levels, with potentially devastating consequBnces . I 
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swMfit to you that the inforaation rdsourcej infrastructure that 
in fairttoMiital to th« filter© mierass of our schTOls, and thus to 
th« lonf-ranga awial and aoomm^lo condition of our nation, is 
not si^ly a vicstim of atrophy i but that in fact tha 
iafraatructur© baa not even tmmn built at all. For aU the 
raooons 1 hava outlinad today, it is a|jparant that tha nrad to 
im^at in our claaaroraa, to provida the inforaatim and tooie 
our young pBOflm ate»olutaly wust hava for tHair future mirvival, 
ia not luxury tot nacesaity* The last aila phenoiaancm wiat be 
raaolved aa quicUy airf aa flexibly as poaaible* Evan in schools 
tmare invaatsanta in technology hava bean made, a plateau of uaa 
la baiK aohiaved. Without access to the oonplex of electronic 
hlghvaya, and without quality aateriaia moving on the highways, 
that plateau cannot ovorooiBa. But for luost schools, ewn 
minisal tachnolc^ invastaents have not lH»en aada. 
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Senator Bingaman. Mr. Schultz, why don't you go righi ahead. 

STATEMENT OF DAfOEL ^>M.1Z, ASSISTANT STATE 
Slff>ERINTBIDB«T FOR EDUCATIONAL TECI«K>L06Y AND 
GRANTS. MC»«QAN DEPART«@IT OF EDUCATION 

Mr. Schultz. Thank you, Mr. Chairaian, aral good morning. 

My name is Danid Schulu, and I'm the Assistant State Supeiimsident 
for Educational Tcchiwlogy and Cmws in the Michigan Department of 
Education. On behalf of the Michigan Slate Board of Education and 
Department, I am very pleased to be here today and have the opportunity 
to highlight one state's experiences in developing instru^ional telecom- 
munication systems aral offer some comments cm the ^ps the Federal 
Government could take in supporting classnxMn initiatives and technolo- 
gy. 

It has been mned that public education is the last major labor intensive 
industry to begin to use technology in its day-to-day business. With this 
perspective, the topic of today's hearing is of critical importance. 

In response to national calls for sdiool rcfonn, proposals for schools 
of choice and initiatives dcalii^ with the rcslmcturing of schools. State 
Departments of Education, schools, colleges, and universities arc 
exploring innovative ways to use telecommunication technology for 
tcadiing and learning. 

In this context, telecommunications must be defined in the broadest 
sense, as accessing and amimunicaling infonnation via tcchiwlogy, 
TelccommunicatiOTS is receiving uiqwccedcnted attention, arri our puWic 
education systems must be iraduded in this debate. Increasingly, the 
successful operation of schools aral buancsses hinges on the efficient 
exdiange of voice, data and video signals. 

One of tlffi most efficient examples of telecommunications technolc^ 
in use today arc the lottery systems operated by 33 states arMl the District 
of Columbia. We have done a better job in this country of electronically 
linking party and convenience stores with our state capitols than our 
schools. And with a satellite dish on virtually every automobile dealer- 
ship, it's easier to communicate with sales managere than school 
superintcralenls. 

It begs the question. Why haven't similar communication netwoncs 
been created for our schools? 

Michigan's experience in connecting buildings and classnwms thn>u^ 
telecommunications for instruction has resulted in over 40 different 
interactive distance learning proijects, half of which arc active and offering 
courecs today. This represents a hybrid system using coaxial cable, twisted 
pair, microwave, ITFS, araJ fiberoptic technologies. TImsc telecominuni- 
calion systems arc used to provide insuiiction for students, training 
programs for teachers, and sitc-to-sile meetings among administrators. 

Michigan has shown that a hybrid multiple technology system can 
woric. Yet, in a State that has an infirastructure with over 150.000 miles 
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of fiberoptic caWe, tess than 1 pcvssnt is being used for instniciion. like 
many c«!ier aaies, the fiber optic capacity that exists is nr.t being used due 
to regulatory, pricing, or otl^r last-mile issues. 

Should schoids be put in the poation of competing with private 
industry and creating their own tclccommunicatioiB systons? We have 
examples of that. Stales shcwld build rai the investmcius that already have 

beoims^. , , 

In 1990, in Midiigsm, a state-levd telecommunicatiO!« tadt force 
recommended a strategy for capitalini^ on the State's communicaion 
resources. Hie ta^ force ^jecifically recwnmended l»ulding telecommu- 
nication paitoCTstrips between budnesses, communities, governments, and 
schools; providing qi^ly trairing programs for educators; providing 
incentives and cwnpctitivc grants to encourage the dejtoymrait of 
lelecommunicaiion tectaology in sdiools; coordinating a telecommunicar 
lions networic for education; supporting efforts of post-secondaiy 
insiimtions in training a maricetaWe woik force; and encouraging the 
esuWishment of new entrepreneurial vc^'ures that draw upon the 
untapped potential of telecommunications tcu rsotogy. 

In Michigan recent legislative initiatives are addressing the State's 
cunent telecommunicaaons pdicy, which was initially written in 1913. 
and there is significam rcgidatory interest on the part of the Michigan 
Public Scrviw CtsnmisicMi. 

Senator Bingaman. You had a telecommunications policy in 1913? 

Mr. Schultz. Initially drafted in 1913. 

Senator Bingaman. That would be an interesting document to read. 
[Laughter.] 
Go ri^ ahead. 

Mr. Schultz. Financing for tdecommunicalion projects is a continuing 
coiKxm in the educational community. With approximately 30 stales 
experiencing serious fiscal problems, it's unlikdy that stales will be in a 
position to contribute to a national telecommunications network. 

A im;w develojHnait from the private sector has accelerated interest in 
instnjciional telecommunicaiions. Michigan has lire fourth largest iMimber 
of middle and hi^ sdiools subscribing to the WhitUc Communications' 
Channel One news pn^rar.i. What prompted over 10,000 schools across 
the country to sign tluw-year contracts with Whittle Cwnmunications? 

Channel One has rais«l a naUonal (tebaie regarding the use of 
commercial advertising in schools. Qeariy, the Whittle organization has 
toucl^ a responsive chonl, and school districts responded for financi^. 
programmatic, and symbolic reasor». It suggests how urgent the need is 
to acquire lechnolo©' ikj matter of how iMsic. 

As the consumer electronics industry rushes to many ocrsonal 
computers, television, video cassette rccordere, compact disks, and 
telephones, multimedia applications for education arc alrcaly being 
maritcied. Multimedia software integrating voice, graphics, music, text, 
and video images will soon be available to the mass maritet, and ^:em 
will be pn^sured to purchase the latest electronic notebook. These 
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portable laptop devices arc capaWc of coimccUng with telephone lines to 
C(»nmunicate with awntwtejrs. ^ • 

The problem on the horizcm for elected officials Mid pohcym«cw is 
the question of equity. How do you assure that children of tow-uwonw 
parents and those in niral sparsely pq?ulat«l areas have asKXSs to these 
new tools? Itow do you assure that the syston of puWic-lax suRxmed 
Bbraries— tmditionally the place where knowledge, infomialion and ideas 
could be acquired free of change— cortinue to be available for all 

Americans? , . , . 

PuWic lil»ary cdlections arc diminishing at an alannmg rate, and— as 
Mr. Cauthen has noted— we risk a society of infonnalitm haves and have- 
nots. There is an opportunity to reinvest in our libraries by mstaUing 
s£H*isticaied computer-based irananissiwi and retrieval systems. 

A priority must be based on imining for classroom teachers, adminis- 
tratore. students and parems as access to infomiation increases via 
technology. Consumers must be competent in finding, selectmg^analyzing 
and summarizing information to solve jMoblcms. What is needed is a 
progiam similar to driver education to help people access aral navigate 
these electronic hi^ways. 

Typically, there is a technical vocabulary that is commonplace among 
cnanecre and telecommunication providers, but it is ofim viewed as a 
foreign language by educators and consumers. As a result, cntical 
decisions involving teaching aral learning are deferred to those least 
knowledgeable about the instructional process. . ». . 

With telecommunications, sdiools can offer m expanded and high- 
quality curriculum. Sdmols will be aWe to choose televised programmmg 
available from across the nation and from other countries. With these 
changes, the cuniculum will need to be more individualized, focused on 
the solution of actual problems, Iniilding job skills and awareness of 
different cultures, beliefs and values. 

Incentives arc needed to reduce the number of students wm drop out 
of school, and provide altemative programming for tlrose who have 
dropped out, and increase equity in niral areas. TclecommunicatiorB offer 
adult leamcre, paniculariy those with transportation problems or child-carc 
needs, opportunities for high school completion and job skills training. 

Telecommunications should also be used to serve the cducauon and 
rchaWlilalion needs of individuals in corrccUonal iastituiions. It has been 
shown tiiat the more years of education a pcreon has completed, the less 
iikcly he or she wiU be involved in criminal activities. Over 80 percent 
of tiiis country's prisoners arc high school dropouts. NationaUy. an 
average of $21 ,000 a year is spent to bouse each prisoner, a figure which 
far exceeds the per pupil expcnditurc in any state. . r 

As new technologies become availaWe for learning, a diffcrcnt lund ol 
classroom develops, an inquiry-centered cla.ssrt)om of the future. 
Technology serves as the backbone for tiiis new learning environment. 
Through Uk use of technology, students experience greater access to 
information and resources. 
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I have sulMnitted some written materials that go into great detail about 
these i^w classrooms, which I will, in the interest of time, skip over here. 

If the Ffedcral Govcmmont makes a long-terai commitmrait to 
iclccommunications and i»ils funding behind it, the private sector will 
respOTd. With national are! state policy that requires or provides 
incentives for telecommunication providers to woik with the educational 
sector, cooidinated systems for schools will develop. 

In conclusion, telecommunications and educational icchiwlogy can 
provide new opportunities for teaching and learning, but they arc not a 
panacea to the proWems facing educational institutions. The following 
points are cssaiiial to realizing an integrated high-tech telecommunica- 
tions nctworic for all schools: 

— There should be iiK^ntives for improvement of local government 
services. 

— Any telecommunications system should represent the needs of all 
levels of education, kindeiigarten through graduate school and adult 
training. 

— National standards slK)uld be ckjveloped based upon existing model 

-~ An infonnation database diwild be developed, which includes 
specifications for instnjciional tdecommunications systems. 

— National siandaids for electronic data interface are essential. 

— Joint ventures between users and provitters should be encouraged 
to simi^ify operation of new tedmological tools. 

The ultimate objective for irBtnictiOTal telecommunicatiom systems 

is to become as uttquitous and invisible as a telephone call. 

— The gap between soci^y's information haves and have-nots needs 
to be narrowed. 

— Decisions must be based on solid engineering, technical studies and 
demonstrated needs and increased efliciency. 

— Training programs for educators and administrators arc critical to 
ensure maximum use of telecommunications systems. 

— Tclecommunicatiwis systems can provide greater equity in the 
delivery of educational services. 

— And the education community must participate in strategic planmng 
to ensure better use of scarce resources. 

It's obvious that an investment in instmciional telecommunications is 
an investment in the future. 

Thank you very much for the opportunity. 

[The prcpan^ statement of Mr. Schultz. together with additional 
material, follows:] 
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PREPARED STATEMENT OF OAMfEL SCMULTZ 

CkJOd HKHning. MX. Chaimmn. My name is Daniel Sch^ 

Suiwiniendait for Educat»nal Technotogy and Gnm^ 

EdBcaikn. OnbehatfofthcMichiganStateBoaidofEducanonandDe^^ 

Educaikm J would lite to thank ihe membe« ^ the Sulx«n™^ 

and Humanities and U« Wm Economic Cbmmiwe ^ 

satt's experiences in devetoping insn^mmal idecommunications systems and offer some 
comments «i the steps the federal govemmem could take in supporting classroom 
initiaiivcs in technology. 

It has been noted that public education is the last m^ labor intensive indusoy to 
begin to use technology in its day to day business. With this penpecuve. the topic of 
loday's hearing, Ffllimrinr'-' T..hnnln^ in thf Hassrepm. is of cnocal ,mp«tance. 

In response to national calls for school reform, prqwsals for schools of choice, 
and initiatives dealing with the restructuring of schools, state departments of education, 
along with schools, ctdleges and universities, are exploring innovative ways to use 
Kkcommunicationstechnologyforteachingandlearning. bt this context, 
telecommunications mua be defined, in the broadest sense, as accessing and 
communicating information via technology. 

Telecommunications is receiving unpecedentcd attention and our public edu^^ 
sysrems must be included In the .kbatt. Increasingly. tl« successful operation of schools 
and businesses hinges on the efriciem exchange of voice, data and video signals. 
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0» die n»>si effic^f oamples of tetec^^ 

tottPty fyffftM opmffpd by yy^^ the iXstngt of CohmtHa- We have da» a bener 
job an dds ocnmiry nf etecmm^ally Unking party and omvcnusmx smcs with our state 
capiie'jtdimioiirsclHX^ And. with a safdlUe dish at vimiaUy cvny auto 
dcateidiip, it is easier tt) oomroumoue widi sito» managers fim schocd supehmemfents. 
It begs tte questim; why haven't simils- comnumb^tim netwmfcs beoi created for our 

M^hipn's experi^ice in connecting Imihiinp ami clam)cms thnnigh 
ielecQ0»nun^catsons for inariKtuBi has icsutecd in over 40 diflbmi inters ve distance 
learning prefects; half ctfixiiidiaie active ^cir^^ This irffftsenis a 

hylffid sy«em using coaxial cable, twisted pair, mkrowavc. ITFS flnstnwionai Tekvision 
Hxcd Services), and fiber optic lechnc^c^^ These Kteramniunicasions systems are used 
to piD^-nte iimructicm to snidents, training prc^mms for teachers, and site-to-site meetings 
among administratcss, 

Mkhigan has shown that a h^d, multiple-ttchncrif^ sysvm can wmic. In a state 
which has an infrasnrctiHt with over 150,(XX) mites of fiberoptic cable, kss than 1% is 
bring used f<^ instnictton, like many other stales, the fiber optic capacity that exists is not 
being used due to regulauwy, pricing, or rnhCT last mile' issues. Should schools be put in 
the posiiwn of cc»npeling with private industry and creating tfieir own telecommunications 
systems? States shouki buikl on t}» investment that already has been made. 

In 1990, a state-level Telecommunications Task Force recommended a stiaicgy for 
capitalizing on the stale's communication icsources. The Task Fonx specifically 
ivcommemted: 

• Building ietecommunicatic»i$ panm^rships between businesses, communities, 
governments, and schools. 

• Providing quality training pn^rams fcH* educators who use telecommunications 
technology to deliver instrucHtm. 

• Ptovkiing incentives and competitive grants to eiKtairage the deployment of 
teleccmimunications technology in schools. 

• Cdofdinating a telecommunications network fvff education. 
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• S»q>piHtin|tfKeffomof postsecoalaiymstitunonsintr^ 
wutkforce. 

• Eiaamraging the estabUshmtnictfrawennejsrneiirial ventures Ui^ 
dw untapped potential of telecommiHUcations technoli^. 

Recnu legislative initiatives are acklirasing the state's cvnent telecommuwcations 
pdicy. and significant regulamy inarest has been shtjwn by itw Michi^ Public Service 
Commission. 

Finai»»)g for tek^ommunkaiions pojects is a continuing axsan in tl» jxlucation 
community. With apptoximatcly 30 staBs ejqjericncing serious fiscal problems, it is 
unlikely that states will be in a posiotm to conmbute to a nwional tekcommunicaiions 
i^wofk. As it is. competition for existing resources is keen. 

A new dcvdt^ent ftran the jmvaK scch»- has axetoawl inttitsi in instructional 
telccfwununications. Michigan has the fourth laisest number of middle and high schools 
sul»aibingtoWhittteOHnmunkaiion'sa»annelOiwnewspnJgram. WhatjMranpted 
over !0,000 schools msdss the country to sign three-year contracts with WhitUe 
Communications? Along with two minutes of commefcial advettisoncnts presented during 
uie Channel One programming, a school receives approximately $50,000 in television, 
vkfco, and satelUte equipment Channel One raised a national debate regarding the use of 
commHcial advertising in public schools. Ocarly, the Whittle wganization touched a 
responsive cord, and school districts rcspondwl fw finareaal. programmatic and symbolic 
reasons. It suggests how urgent the need is to acquire technology, no maner how basic. 

As Ac consumer electronics industry rusJws to marry personal computers, tekvision. 
videocassetic rcconters, compact discs and telephones, multimedia applications for 
education are already being marketed Multimedia software, integrating voice, graphics, 
music te« and vitteo images, will soon be available to the mass market and parents wUl be 
pressured to puichasc the latest "electronic notebook". These portable, laptop devices arc 
capable of connecting with telephone Uncs to communicate with otter comtaitcrs. 
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ITie imibto cm the iKBiam etoc»d crf^^ 
equity. HowcbiycHiassiiit thatchiUrraof k>«^ 

qsatsdyfx^mlaadaftasha^accmiotim^ How <to ymi a^we that die 

system irf puWfc, tax-supjwred litaariw, trslidoi^y the plact wteit kncywhxlge, 
infbni^a ami kkas imild be iKquiicd firc 

Amcf^^ns? IhMc Uteaiy colteciions are dimim^ Wcmka 
soc^ofinfonsatiGahavtsandhave-mKS. Theac is an un i omm ity to itmmi in our 
iUiraTOS by installing sofrfu^^ied* omputtr-based trannnisskMi and ittrieval sj^tems. 

A pfumiy must be placed on txaimng for da^^omi icacbans; administiwsrs, 
ff^ytf ffn ti? a»d parents as access to inkxtmkm inogascs via techmdogy> Cmsumcrs must 
beccrnqsetent in finding, setocting, analyzing, and stmmaiizing infcmnation m ^ve 
]m:Adems, What is meded is a program similar to "driver cdi^ationr to help people access 
ami navigate ttese electjonic hif^ways, 

T^3dcally tl^re is a technical vocabulaiy that is commmplace among engineers and 
telccOTununicaiiaas jroviifcxs, but ofvcn vicMrf as a foragn languap by cducatws and 
consunieis. As a result, critiral decisions invcrfving teaching and teamuig axe defientd to 
ih<»B least knowledgeable alxiui the instructicml process, Sctocris end up with an 
engineer's fantasy, but an cducaim's frustration. 

With telecommunications, schools can offer an cxjsndcd and higher quality 
cuniculum. Schools will be able to choo« telcvisw! piogramming available across the 
natirat and ftom otter countries. n« just locally. Ccmnecticms wiU be scncngttencd 
between 12 schod disiTKis, community colleges, and uni\witics. libraiy collections 
would be accessible by snuJcnts no maner wterc they live. 

With these changes, the ciiniculum will iwcd to be most individualized, focused on the 
solimtm of actual problems, building jcA-skills and awareness of different cultures* beliefs 
and values. Incentives are needed to reduce the number of smdcnts who dnq> out of 
school, provide aliemativc programming for those who have dropped out, and imnwsc 
equity in rural areas. Tcl^cMnmunic^ons offer adult Ican^, fwtKulariy tho» with 
tiBnsponaiion im>blcms or child care needs, opponunitics for high school complciiOT and 
job-skills training. 
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TctoooBmittniriiftnmshMMa^ 
needtrffaMfiy^to^ioc im e ction alm^^ llieimitycmctfedticamm a person has 
C(»p^Bd,tliefcsilite^iHi;^wiUbei^ Ovnre^ity 
penxmctf Ibis f^iiy'sim5c»»is are r Jatumally, an aver^ of 
$21,000 a spw to hcwsc each priscmCT, a fi 
ecfaicaskm csqpeiidteife in any siaie. 

As new Mhnok^ms become avaiii^ for team^ 
deveh)|»-aninqiiiry^Kavdda»room<rfte Tedmodogy »rves as tte 
badb(mefcffilsisMwlcaimngc^vin»imenL Through tteu»ctftechm^>gy,stu(kius 
experience gicaw access ft) mfcsTiuUMm 

llKse classrooms will have the foUowtng feannts: 

• Student ami tether esiptoim wtak usgic^ in leants that pmctics tte stmiegy of 
CDopormive teaming; 

• Student teams wot separately on subti^ncs within a ccmmm classroom theme. 

• Snulents are encouraged to investi^ knowtedge domains on itetr own and form 
hypothecs ba^on infcmnation uncovered in their imkpcnckm research. 

» Stuctents leam by doing. 

• Snrfcnts get haj«is-on training experimenting with numerous group problem- 
solving strategics. 

• Students learn how to respond to unexpected, chaotic simatjons. uikc risks, ami 
support each whcr through the learning process. 

In addition to these remarks, 1 have submincd written :r«umony which dcscnbcs how 
all of these coiKrcpis work in a unique model clasCToom faculty that has been in operaoon m 
Michigan for the past three yean and has atcractcd national micrest from the media, 
cmporate sector, and other states. 
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|HitsfiiiKSi«tefa^it«itepriv^sacw Widiaroiioiua«andsta»pcdicy 

that itqidits or |m>vides inixtrnm f IK 1^ 

«ilicstkmal seem. coocdiiiaSBd systems ftn^schoc^ will devtlop. 

Iq raicluskm, idfiomuiiuiucatkms ami ediK^ 
ommiinities fior teaddng md laaning; but th^ m not af^uunea to the proldans facing 
educatkmd iiissixutkiiis. The foUowing poms aie also csscsttialioitalizu 
higb-^di tdec»mmuiik»tk»ismtwc»l(foraUsdm^ 

• Any leltcommuntramms system dicmhl iqyn^ent the needs <tf all levels of 
fiducatkHi-* kimleiYanen dm)ugh graiu^ sctori« os^ adtiU smining. 

• National stamlaxds should be ckvelqKad, based on existing moctel classroonis. 

• An infonnatiOT data base shwld be dev^^ied indiales specifications ;or 
instructional ^ectrntmunications systems* 

« National standards for ekrctnmic d^ interface (EDI) are essential. 

• Joint ventwcs between users and pioviiters dicmld be encoura^ to simplify 
opeiaiion oS new ttchnological tools. 

• Tht uUimaie cd^jective fcs^ instnictimal tttecommunicaLons sysums is to become 
as ubK)uiUHis and inia^ble as a telephone call, 

• The gap between soc^ry's infOTnaiion haves and have-nots needs to be 
nanowed. 

• All (fccisitms must be lascd en solid engineering, technical studies. demonsiraieU 
needs, and inatascd efficiency. 

• Training programs fen' educators and administrators are critical to ensure 
maximum use erf ttlcctwimunications s)^tcms. 

• Telectxnmunicaiions systems can provide greater equity in the delivery of 
ediMtional sendees, 

Tlw education community must pamcipaic in strategic planning to ensure better 
use of scarce resources. 

An investment in instnictional iclecommunicaiions is an investment in the future. 
Thank you very much for the opportunity to come here today, ami 1 am prepared to 
respond to ymi questions. 
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An Inquiry-Centered 
Classroom of the Future 

By 

Fnd Dlgnasio and Daniel SchuUz 



Piitting Boti^ ifito the Future 

Tte i«nary-«nwi»d daOT»n of tl« futurr will emphisf « four ihtnws: 

1, It wiUreiiifomi}« vital Iea^hipn7te(^ifaeieach9 

2. ftwillim^iB«achiiok^uiwcmB»l«wsinihccuiikul^ 

budgets and imi^mal m-sdiool tGdinc^k)gy expcitte. 

This last theme wiU make ihe clasmjom a mic learning cnvironmcm <rf the future. In many <>t the 
innovaiivt projects in cducatm only one fboi is placed in the future white the other foot js muicUv 
invHiWy mmdin il« past Forexamplc. mi advanced-iechmtogy pfopci may u» dJcr teaching 
stn«o«s which have mn bmt supported by cmrcm itoarch by recent «ist scoics. Or an 
cxpeiSttenial cla^room may be trying new aaching and learning straicgws without makmg 
ef^tive use of advai^ed tedtnoic^. 



HasaSoMen 




Oa$si9on» upenmcsuing with aihmoA 
leaching auaicgic a are fdten drviw} of 




Classiwiii using advanoed tedwiog^s 
often finj^y oWer tf«hii^ «»»jpg»« 



The inquuy ccntOTd dassroom of ihc future will combmc advanced mulumcdis tC4:hiicU<riiic*» ^ 
advanced icjrhmg ai^ Icammg strangles, including 



Cooperaitve Learning 
Thematic Teaching 
Guided Inquiry 



Apprenuceship 

Group Problem-Solving 

Critical Thinking 



2ir 



230 



CcK^perative Learnillg SnKfex>t and utadm expiams wrork tog^to^ in teams fi»s pracoct 
the ar^cgy rfooopCTBlve warning wtoidi has been devck^wd ami lesied in classiooa^ forit^ pasi 
i^yeaisrt8»dcmm»cha»»^ici^»TSiel^^ Umvcxnty and Ite Unh/mity of 

NQnnesoca. Teaas imftmn s^f man^ed, self-nml«i tm}^ Students are s«$pcmiMefc»'iheir 
awn kwniflg and far ther leanaw^' feraing, Si^^ 
No ^itkmt is sixpposed to know ewyilung, all sti^^ 

Thematic Teacbira The teactor functions d& classrocmi teacter, head enftotrjoio^'ledgc- 
spedaii^ pioccss-facibiaiw, de ftc» team txtofAtr, and finaX aitnier. The teK teowid Hros 
several cwiculuni unks onckr powerful lunlntUa th e wc S t such as Chim* tte Ansencan 
Omiimi2Km*whates,spw«exploiaiicm«eic. T>wtl«qwcof^iwits8CT>ss dgcum cttltMtiand 
apply cumcular top^ to Ral-wmid pobkms ami issm, Syto it fieams woit s egHm dy on sub- 
B^tcs within a CCTxmndassnxHndttine. Teams wirt»gcther«rfJabw^vdyifflteihe 
te^hei's <fircction 10 integrate ihcir imk^cn^ 

Guided Inquiry The«Khcr»»d»esn«by icUingstwtentsfwrtsandanswmlmtby 
posing im^tems, osysicnes, ami quesiams diat chalto 
domaSisoflriwirown- Tlxa^g^herguitothesimteng^incpi^ai^tii^ 
appmximas t}« most mem fimltnp in e^ f»U ^ ^ 

dmxmt^miefptetattcmsof tlKirown. Sooieci^dit is riven for ''ocot«" answers b^cvoinwc 
cied^goestostutoitswhoarcal^iowiiculaie tl«ir lire <rf itas<»mig, fonn hypc^yscs based on 
inf ortnaoon uncovemi in their indcpendem research, and who take on die iv^ionsilHlify for 
cncoiraging their classmate' laming thrcwgh the inquiry frocess, 

ApprentlceiAip Uaniingbycbanginiheprcsem^of ama^. In the classroom the teacher 
IS ihe master, and student appiCTtices ^jproadi subjects as ''appiw^ IntWsrotethey 
wdiaiteigcdtododce p erpioce^ngtobetgrMn&istat^agivatsubj^ Tbeynnwtamto 
commun«»iff their undcrsiamiiiigctewiy and Andthcymust 
'^show what they know" kb^y airf gemly so iNry can tmiU thwclas^n^ts' self -esteem, self- 
confidence as Icanwfs* and uJtimattly d«ir knowla^ of the sub^t 

Group Problem-Solving Snafcntt get hands-on training expaitnCTiing with numerous 
group prtHHem-solving straws. They team vetteai aiaagas. written siia»gi», ooo^tcrizcd 
5ttatBms,c«. Thctt«toc<m»HiydudtagesdKgrw^wihintoefflingpni^ 
bctootoi^OTiooccw^texteanyindtvaualtowh^twtlw Sttatena learn tt»t flwy are 
siTianer.iiuicto,airin«OTpowcriWasattamthanthcyapccmth^ Yadicydevric^ pride 
in their indivi&jal contributions and in dw way those comnbutions move die entire group fOTwaid. 

Critical Thinking Tl« clawocnn of the future is not fw the faini-bcarwd. (Of course, 
neitJ«r is die world i^die fiilmr!) The teacher's strategy is to p]axx the stuttenis ui cwtfusing, 
chffiSic situatiof« in which they ufldcmami<mlyimrdy wh« is expected of dam a«J how mey 
must get there. Thc«iaiem»amsteam»niBTiaeandsui^eachotl»asa«^^ 
andsfflvi^. The teanisoccasionaUy fail in djesrtnis^ons. but dieytearn that faito 
oftiwworid TTteyl«Bndiatmi«alw are occasions for leOTing and dwy learn how »m^^ 
the lc»iiing arising ftoni their ntistakcs. Tlwy Icam drai to complete dieir ririssKms itey must ta^ 
risks, go out on a Uinb a« die din^ and figure om how to complete dicir lask^ 
the time. 
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i^^^Mihc leader, guafc arid evaluaw 
r wiU use an Klvafwxd TOiitiTOdifl 



A Cowiuci inveaigaiivt research inio tf« wofW around item. 
A Cijxure umgcs and sounds fvxm ^ real >Mwid to develop a 

A CrearectainaKsmyi^trfrfcnfiandanni^^ 
excnms for fellow snwlcnis. 

A Qcatc nrcsouations araJ publkamms k> show lo other classes, 
the studenK' parous, and their conutHUiiiy . 





Stision 





Siudrm &[pkrrer Tf <m 




Inquiry-Centered Oassroom oflh* Future 



Compuur and video networks wiU tie all the classroooi worlrstanons together ^^^^'f^^' 
^iSS-S^ge of images, sounds, and spoken and written ^fiS!^ 
tS^ In aSnfthe dasowHn wiU be wiied to the ouside woxid via cabte TV, 

So«£S»^tedish. 

SiKsSine infcmmtion services, students in oate clasaooms. and ouis«Je e«peit». as a 
pan of their itsearch and investigation into a vital nuncular topic. 
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M#rointt TgghnolQgiM 

The o««m will comlHitt the fWtowiog icdim>k>gies^ 

• Audio • TcteccminnmicatiiMis 

• Vkteo • CHstmce Uanung 

• Ccmiputer • HypejMcdia 

AlMlio Studem and ie«^exi^mata»»Kiioda& bases us^ 
ftm dicar clasflooni^ scbool, mid asfmmint^, ami firm electnmic sound sources, iaclttdiiig 
^ip^ yt TV^ hfTBtHfn^ radio, cafate. geconis- ispa. croawt discs. c«. Tte sottnds m digiozcd^ 
aoredoQ conipuier di^ and linked d^msticaUy ^di im^^ iexi;amiiBU»n5,eic. 

Video Exf^ocm use vutoo cam;m« stiii-image tcconta, vkteo digiti2en« ami cosqmter 
^scxcen-KiBM^ caids K> c«ptuie 6imi dx r»l and save ^hem as di^ fil^ in their 
cm^m. The mages are anJEodthemaiicaUywi^ 

Conmnter The compu^r aris as ihe hub of each explorer team s inquiiy ewer. Ii is used to 
cajmae, &mt, pocess, transfbnn, conanuntcaw, and publish die exptocr ic«m' fimtngs, 

Tetecomnuinications Student and te^to explcncrs «nuh^ t^ir invesngatkm into 
dififcremaibjects(e.g.,bi<*>gytHiciani!tuge^ _ 
COTHHittw tooai^pttws in odiw 
leamimcrview^iingCKprmamtitecisioii-niBdECn 

these inwvtews am ^ ^tCTairirec<»dori|^nalqu<«e$, images, docun»ts.st»^^ 
their imbimediadai ^^tcaro in classnxms separated by diousamb<^ miles 

jtmu invesdgatims by . uiucaiing inages, scmnds. icitt, animaikms, ett. over ^bwtc bncs 
from cofT^MT to compuia 

Distance Learning Two-way data, voice, and video carriers in the classooni of the future 
enaWccxptatr warns to "j^ug inso" <«herrcseaichOT andcxpwts in the hyalcmmromity airf 
across d« phneL Teams imd» roaster teaclws from sc«^ 

dicirieleclasOTOTjas'^achereforaday." Gue^ teacto^ may be inviigd g> tec w, itotc 
fieqiiwfljy, to conduct joint inqtaiy Kiiviocs wid» riw stu&nt «aim in ilw tckclassiwm (A 
"mtedasstoan" is a cluster <rf jAysical classrowns wiied together with two-way inor^mve data, 
voke. ami viiteo earners.) 

Hy perMedia Ei^lcrer teams wiU rctum fnm ilwir expeditions aiKl crcaa interactive 
u%nnatk^ pnxiucts in die fconn of presentaiitNYS, pubhcaiiww, tefe^present^^w, m tele- 
publicadons, ftcttam products will be in the fonn<rfhyp<mediawhirt 
images. Uve-action vklco. spcAen voices coix^xH animations, etc, into chaltaiging simulamMis of 
real-wwidsiniations. Thetearos'clasOTatcswhouscriwpodtKrts wiU Iwvetosirfvcacha^ 
tJiobfcm or problems. TTiey wiU take on ihe rrie of reai-worid scton (explorws, pdtcymakcre. 
scicndsta, p^wnakets, oreveiyday perole) whoare ftced with dranmia; prc*l«ns and who have 
to inake decisions !»s«d on infflKfectinfotmai^ The products* users will be 

chalknged to woric togetho' cdlabomively and effiwrtively to discover the best course of actiwi in 
as littte time as possib^. 
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1 ^ v»hipte Pf Knowledp " thp Imagination 

n« m«skm fee«h eipterer team will be similar » that of ^ 
IV^iTV ami n-w« senes: lo boUly go where no learner to gone before 

F«rh imiimv cHitcT wiU be a vehMTk! of teowlcdge and the unaginaiion. P>to«di by a leam of 
Eadi »n<l"»7_^'%^ naahi akc a leam at exptorere off to Neptmw. the next 

^i?tet rf5?SSKS«^^iS.er to'a r^^-^^n pl3«. on Ik 
^^^^^^ w^hvorasT ite siiJdeias mak« will be centered around an imponant 

SttS^sCTiucal subjects in the cumculwn. The 

liSSSySTcl^^ Ubi^ry and in the worid just outside the classroom door. 





ri^r ftS^^of^tjroAKts the studems develop will be interactive, designed to enpgc their 

SS^tap^ disk^^'papers they neaie back home to show their fam.l«s. 

The c!a«f«>m teacter wiU be at the helm of Mission Control.' cmphasuing tfve cnncai leadership 

t^^^^iSlS^^wM pro^e the major areasof .nquuy. train studemsin vital 

>^ jf | >. ffnn's T""'-''*"' F^p'orpr Centers 

Exploirr Centers" have been sci up at three Mtcs: 

East Lansing Public Schools. Easi Lansmg, Ml 

Oakland Univcreuv, Rochester. Ml 

Bay dc Noc Community College. Escanaba, Mi 
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Dtflifig to Mc ihe Tewrto Exptow Ccoi^ 

a±nimsiiM«fioml50sdu)olc*iOTcisari^ 18 sia»s around ihcUmted 

Slates, fa addmoo, we have cosMluacd a coUaborMivc inquiry laboratory " for amnher 1,000 
Michigio students. 



yft^ Mnr# Information 

Fkase contact the paper^s aiuto^ if you wouki Uke nxne infcHinatkin; 



Fred Dlgtvmo President, MuW-Mcdia Oassnjans, Inc, ami Diiecttsr of the 

East Lansuig Tcach^ Expiom Center. 

Teas^ Exptoer Couer 
East Lansing !^iblic Schods 
S09BtaehainMve 
East Lan»n^ MI 48823 
Phoi«: 517^37-1781 cxt 58 
Fax: 317/337-8171 

Darnel SchuUz A^tstani State Superintendent far Edt^aiional Technoiogy and 

Gt3m, wirii the MkWpn Depaitmttit c^Edi^^on. 

Michigan Department of Education 
P.O. Box 30008 
Unsing, Ml 48909 
Phone: 517/373-6331 
Fax: 517/335-4565 
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Senator Bingaiiian. Tha* you very much- . ^ ,^5„„ 

Let me ffik a questkm any of ^ couM r^xMKl to 

anniiuJ a what coiikl be iksm naiionany to urerade ip^^^ioi™ «^ 
sdK»ls, one tteig wWdi owaiis to me. and rm sure It has oa^^ 

tot of DCOTle, is that we have goieral agreement on the aflvaioeo 

DiacemertOTuises that are avails to hi^ school studraa^ 

wThave those in a lot of diffeim aibjeds no w, and I don t know 1k>w 

I underetand it, *e quality of that couise woik is nm qu^oiwd. 
I've had tcadieis explain to me that they fett very c«miforts*te^ 
ttev knew cx«aly what tl« cortent of the course was; they had ii«tnic- 
ho w to teach it; they had tc^ that detemiined wh^r 
they had taught it; fflid it was a compact piece of the cumculum that they 

fdt very comfort^ with. . , . ^ ... 

Why can't, or maybe it is avaUaWe. but it would seem ihaA I»ovidu^ 
that inaction in i«lvancc plMcmcnt courses, on a nauraaj baas for^ 
schools that wanted to Mxess it, would be a very natural tWi^ to ^. So, 

FS?re te a sdiDol in my state, whether they have a teacher who can 
teach whatever it is or not-<alculus or J^)anese or AmcncM h^opj- 
advanced placement or whatever course, they could go aheal and gwc the 
suidcnls that wanted to tAc that couise the oppoituraty to do so by 
plS into a national system. Now. why isn't th^an aPP^^te 
oWcfliw for us to pursue, or maybe that is bemg pureucd somewhere, b 
thS^ )cing done, or something similar to that being done, at Ihc present 
time on a national b^is? , . _ 

Mr. Cauthen. Senator, yes. it is. The SERC project, for instance, is 
doing just that in ternis of the advanced placement courses m Russian, in 
Japanese, in calculus and othere. 

Senator Bingaman. Now, you're reaching what, 24 states/ 

Mr CAinnEN. Twenty-four smes now, that's right, and then there are 
several other distance learning projccis that are reaching other states. So, 
yes, it is an appropriate thing. 

Si-NATOR Bingaman. You're providing advancai placement coui^ uo 
those 24 states, and do you have that capability available for all Uv- 
schools in those states or i"n those that have hooked up to your sateUiiL 
Wsiem? How many actual ^hools are participating in that? When wc sav 
24 Slates, it sounds like half the kids in ihc country h^yc that opptinu j;y. 

Is that accurate? ■ r i 

Mr CAU mHN.Not at all, no. i hc p.Oj. .l > a .n^ inlo iLs four.h ,.dr 
and funding really has been the qucsuuu oi . far ii nas cxnaiidou and 
it has not reached anything like the total iy.^,>nau-.. ii j-t - ^-^i-!' 
percentage of the population, bi»l ihc testing, ui .: -ui r^.- ; n o 
'ITic question is the cost of doing ii. ^ 
Sknaidk BrNCAMA.N'. And Uuu involves ihc . "ic saicllitc disncs 
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Mr. OiirniEK. The satellite di^ aid the satellite lime* because with 
the live imeisK^tive instnioion, ym don't te»:h 100.000 students at one 
tine. You have a fisi& ffoap of stucteitts so that ttey can imeran. 

Senator Bingaman. Now, the sa^te time that you refer to, is this 
i%w PBS satellite going to help sc^e diat piol^ fm* you? 

Mr. CAimffiN. It ccit^idy will, because rigjit mw cm the SHIC 
project, wten we started out, we were havii^ to purchase one transponder 
to trananit a program. Tlien, tt» seomd year we neetted two. One 
transponder now with the digital tedmology win cany maiy chani^ So, 
the cost, you just divicted it. and if we were paying three or four Imndred 
dollars an hcmr for that, it's divi(kd by 8 or 10 or 12. 

Senator Bingaman. But now that new satdlite will be available for 
your use in btmdcasting these onirses that ym're bfo^casting to your 
sdiools? 

Mr. Cauthen. PBS is woriting on the means, yes. of making that 
available. There will be a diaige, but it will be far less than what we arc 
now having to pay from a a»nmereial leixler. 

Senator Bingaman. And the main obstacle, as you sec it, is that cost 
of using tte satellite at the present time? 

Mr. Cauthen. Absolutely, that's it. 

Senator Bingaman. Do any of you have cOTimcnis on that? Mr. 
Goolei? 

Mr. Cooler. 1 wa» going to say that there arc a number of systems 
offering such courses, aral in general, depending on how well those 
courses aic constructed and matte available, pc»i^c are quite pleased vnth 
Hmc c(»irs(s. 

What we are firaling in our regicm is tlat our leaclKrs arc interested 
both in fiiU (»urses delivered that way, but increasing also interested in 
having infomiation brought into the classroom tha: they can then constnict 
into their own courses and integrate into tteir own airricula. 

But certainly the course idea you've talked about is being done, and 
it's pretty widely accepted, 1 believe. 

Senator Bingaman. How extensively is it being u.scd? I mean is this 
purely an experimental thing we're sitting here talking about, or do a lot 
of teachers out Urcre have this opportunity? I have the sense that if I had 
a panel of tcKihcis sitting in front of me randomly selected from around 
the country, they would tell you all this stuff is pie in the sky, and they'rc 
teaching with books aral peiKils. 

Mr. Cooler. I believe that the coverage of such courses is very, veiy 
limited, and it is a function and part of tlw ability to rcccive it, the costs 
involved and so forth. So. the widespread penetration of this thing is quite 
limited at the moment 

Mr. Schultz. It's our experience in Michigan that it's available in 
some places in Michigan. It is limited due to some of the financial aspects 
related to subscribing. 
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There is ^Uier perspective on this, too. and lhat is flwt ttoe is 
intae« in it, but there are Oso local values and local sdMXjl district si^ns 
on pipgrammii^ that schod (fisuios fiecl veiy ^iwigly abcHrt, VTith the 
decentralized system we have in tWs country, there is not a tot of iitoesi 
in sdKxrt districts for a national advarK»d calculus or chemisiiy program. 

Senator BiNGAMAN. As I uwtostand it, there is a Irt of interest in 
taking tte advanced i^acemem course in calculus around tl» country. 

Mr. Schultc. Very definitdy. 

Senator Bwgaman. So, all Vm saying is that you would just use the 
technology available to facilitate the taking of that couree. I'm not 
sugge^ing anything else. 

Mr. Cauthen. Soiator, there is m irteresting spinoff that we found on 
this, too, and that is that the teachers who woric in those classrooms with 
the students, the facilitating tcadters at the local site in the language 
courees, for instance, we found out that teachers of other languages want 
to be those facUitatois. They're learning Russian and Japanese, but the 
math teachers who don't know calculus want to be in there. They want 
to learn it We're sprc«iing and extending the quality of the tcadimg 
force in that process, aiMl we didn't expect that to happen. 

Mr Gora-ER. There is amrtlwr offshoot of this. Senator, which you will 
probably hear. It's not an ii^rmountable iwoblem, but one to be awwc 
of. The distance delivery of courses prcsaits interesting problems related 
to teacher ccitificalioa In some states, diis has been solved, bal in others 
it's a re^ battle about who needs to be in the classroom into which these 
courecs are being beamed. Must it be a certified teacher in the content of 
the satcUite inslniclion or not? This is a i»iliculariy critical problem m 
niial schools that may want to bring in courses for which they have iw 
teachcre substantively quailed, aral certification requirements m some 
areas prohibit that from happening. It's an interesting problem. 

Senator Bingaman. Is it one that you think the Federal Govcmmcnl 
should address? 

Mr. Gooler. Certification remains a stale province, I believe, and my 
guess is thai there would be significant concern about federal involvement 
in this particular prcblem, unless one aartcd to move toward a national 
certification of teachers, with reciprocity across State liiKS and so forth. 
It is an issue that 1 believe must be looked at if we arc going to really 
expand technological altcmativcs. , . , 

Senator Bingaman. Well, 1 could go on again wiih a lot of addiuonal 
questions, but we have another pare:!, and I think I'U stop at that pomt 
and allow the others to come and give their testimony, as well. 

Thank you very much for being here. 

Our final panel today is Cecilia Lenk with the Ma^husctls Corpora- 
tion for Educational Telecommunications; Sally Johnstone with the 
Western Cooperative for Educational Telecpmmunicalions in Boulder, 
Colorado; Gregory Lii^ak with the Mind Exi«?ysion University; and Gary 
Vance, also with SERC. 
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Thank y(ni all for beii\g beie. I appreciate it veiy much. 
Why (km't we suat with you. Ms. Lenk. and just go right aoo^ the 
table there. 

STATEftSNT OF CEOUA t.ENK, PH.D., PROJECT DmECTOfl, 
REACH FOR THE STARS, TWE MA^CHlSEm CORPORATION FOR 
EDUCATIONAL TELEC0MMUNICA110NS 

M& Lenk, Good Qoming, S^iaior Bii^gaman. I'm delisted to be here. 

Over the past seven years, I have been invdved in designiqg and 
implementing tiui^i major educitti(Bial incgecis that use tek»CHnmuraca- 
tiffiis technologies to improve science mkl mathematics in elmsuary ssid 
secondary sdxxds. These projects are the National Geographic Kids 
Netwoik, the TERC Star Schools Netwcnk, aid. curtly. Reach for die 
Stars. These projects are amtmg the largest telecommunicaticMis-based 
cuniculum pip^ds in ^ucatioL They have been funded by tte National 
Science Rmdaticm, the U.S. Dep^tmm of Educmitai Star Schools 
Pn^rams, the Naticmal Ckograpiiic Society, and priv^ foundations and 
corporations, including businesses in the telecommunications indu^. 
Tog^r these telecommunicaiif^is-based {Hojects are leachmg studotts 
and teachers in ti»usands of schools thnw^iout the United States. 

It is impoitam to n»»gnize v/i^ we have learned from these Varx 
projects about tlK potoitial impact of telecommunications in education. 
The National Geographic Kids Networic and the TERC Star Schools 
projects are built around cnnputer-based telecommunicatiot». Participat- 
ing classes undertake cooperative experimcrtts in areas of current snentlflc 
interest, such as acid rain, chaos ihwjry, and radon. Through a wide area 
computer nctwoilc, students and teachers share data, questions, and 
observatitms with otiwr classes on the rwtwoifc aiMl with jHOfessimal 
scientists. 

Reach for tlK Stars integrates a broad range of technologies. With a 
focus on improving science «lucali<Hi in the middle gr^es. this projcci 
is developing innovative products and distance learning programs foi ifjt 
entire educational community, students, teachers, school adminislratOJN, 
and parents. The Reach for the Stars products and programs bring 
together multiple technologies, including interactive satellite broadcasts, 
cominitcr-bascd telecommunications facsimile machines, com|»itcr 
soHwarc, videotapes mi interactive video disks. 

The evaluation findings from these three projects i'ldicaie thai 
telecommunication lechnologicK, combined with iumds-on. inquir>- basal 
activities, arc effective in improving learning ai-.d irachmg in scie i." uiul 
mathematics. Students learn imr»-»rram < f neni, sharpen Oicir aii.Uytital 
skills, arc moliv^ed, and gain an ;\p} ncciation for sci-ncc and mathemat- 
ics. Importantly, these iclccommunicaiions-ba'-AHl curricula cncourasc 
•Students to take an active role in their uwii leauniijz. This finding \s 
especially Inic for girls. miiR ritics, lcamii!|: disabled children, a: i 
students with topically poor aciKlcm- * ^r*'";- antes. 



239 



Data from these projects also indicates that this tctecOTununicatiOTs 
approadi to scieiK» and mathematics ecbicattm can dumge how teadwrs 
icadi. Many tcacheis involved in these jHojcds report that they have 
modiiied flicir teadnng aylcs to allow for moic siwtott cxiAjraiion and 
collaborative teaming. AdditioiaUy, these ttaee i^pjeds diow that 
telecommunicatiois tedinologies arc effetaivc mechanisms for providing 
teadwrs with mudi needed jHofessional dcvclopmem and the aigoing 
sappon required to strra^ithen teadiii^ mi learning in thrar classrooms. 

These pro.^ show how impoitam tdec(»nmunications can be to 
improving our Natiffli's scho(ds. They also poim out sotic of the banieis 
that we have to ^ress if we are to use tdecommunicaiions effectively 
and wickdy. The ovawhdming majority of dassiooms and sdwols today 
are very pooriy equipped to t^e advama^e of existing telecommu- 
nicatioiK technologies, let alone technologies that might become available 
in the next five years. Thrac programs, funded by the U.S. Dqjaitmem of 
Education and the National Science Foundation, have assisted schools m 
acquiring equijmicnt, but tremendous needs remaia 

A good example of this is the idej*one lire proWem. hi every 
tclecommunicaticMis project that I've been involved in, participating 
sdKJols have been required to install and maintain a telephone line for use 
with a computer modem. In far too many cases, putting this telephone 
line in a classroom has been the major barrier to giving students and 
teachers effective access. Install^wi costs and nrnthly service fees for 
telqjhone lii«s strain school bud^ts. AdditionaUy, the idea of a telephone 
in a classroom is novd. Very few classrooms today actually have a 
telephone line. Teachers and students involved in tl«»c telecwnmu- 
nications projects frequently use the line in the school library, the 
computer lab. the sdwol office, or their own homes. So, this might be 
considered as a first step in dcvelo|Mng a telecommunications infrastnic- 
ture for American classrooms. Put a telephone liiw, which can be used 
with a modem for interactive distance learning iMograms. in aU class- 
rooms. J .u . 

As a result of my woric, Uierc is no question m my mmd that 
telecommunications tedmologies must be key components of ou*- Natiwi's 
efforts to improve elementary and secondary education. It is also clear 
that the Feder^ Govcnmiait must i»wi£te consistent leactership if 
telecommunicatior^ resources are to be widely available in classrooms 
and if elementary and secondary school teachers, students and admim^- 
tors are to use Uiese technologies effectively to improve teachmg and 
learning. To achieve these outcomes, the efforts of state and local 
govcnunenis must be sqjportcd by the Ffedcral GovcmmerA. 

It is hnportant to recognize tiiat achieving the last mile— fuUy mlegral- 
iiig tdecommutucations technologies into American clasaooms— is a 
multifaceted. ongoing and Iwig-tenn task. It involves the dcvetopmctaof 
a national infonnation system tiiat integrates current networic systCTW aai 
win give students access to audio, video and data transmissions, ueany 
tiiis networit system must include components specifically d^gned for 
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the needs of donouaiy and secondary sdMJols. It also icquiies cieating 
an oiganizaticmal ^lucture for the luaicmal infonnatioii sysnsm that cm 
(xxmlinate ti» ise of telecOTunimicatkHs in elanottaiy ami soxHKlaiy 
sdx»ls. Achieving the la^ mile means that tec^logk»l aid co^baniers 
to wdng telecommioiications in djBsocMns mi^ be elimin^d. SclK)ds 
must be able to acquire tiK hardwarc and software necessaiy to use this 
infomiation system and have ^lity to upd^ and palace outmocted 
equi(»nem. Programming and stmctural mmoials and CHher educaticoial 
resources tot dassrocmis must be leadily availat^. Fmally. the K-12 
ediK:ational community must be fsepared mA supported as they inccnpo- 
rate telecommunicaticxis imo tf^r fxluc^iicma] {MOgrams. 

The Federal Govcmmait can sa^n this effort in the following ways: 

— Provide laige'»:ale and long-term funding to physically connca 
elcmcntaiy and seccsidaiy schocds into the current national telecommuni- 
cations infrastructure and to allow schools to take advantage of new 
technologies as ttey becrane available. 

— Continue to sui:p)rt the (tesign and development of the naticaial 
research and ediK^ion network, NREN, which will fiiUy intcroonncct 
elementary wad secondary sc1kx)1s with colleges, universities, research 
laboratories, and other educational institutions. 

— Support standards and f»otocol for network systems that integrate 
telKxmununicatioiK uxl^lo^es, data, voice and video. 

— Assure ihm elementary arid seoorKiary sclrools can utilize telecom- 
municati(ms t^taK>logics at very low costs. 

— Develop mechanisms to jHovidc technical assistance to schools, 
districts, and states in developing long-range telecommunications plans. 

— Sui^rt the develc^oit, evahiation and dissemination of telecom- 
municati(ms-based instmctional materials and other resound for 
elcmcntaiy and secondary sdtool classrooms. 

— Support tlx; rescardi and devebf^nent of hardware, ^ftwarc, and 
services specifically designed to facilitate the use of telecommunications 
in education. 

— Su{^n piofcssiCHial development programs for teachers, school 
administrators, and communities around telecommunications, including 
assisting school disUicts and communities to participate fully in these 
innovations. 

— Suf^rt research arwmd the effective use of telecommunications in 
elementary and secondary scIkwIs, including research into tww these 
technologies can extend learning into homes. 

— C<x)rdinate and inicgralc the efforts of federal agencies involved in 
the use of tdeconununicatioiK in education. 

— And, finally, review and revise federal policies arKl regulations cm 
telecommunications to promote, expand and improve the use of telecom- 
munications in education. 

The cost of widespread integration of telecommunications into 
elementary and secondary education will be high, aiKl it is unlikely that 
most local school districts could find the funds to accomplish what needs 



2r,{; 



241 



to be doi%. The key playeis involved in fuiaicing this critical initiative 
aie the F^(teial Goveinasm. indivklual ^ate governments ami businesses, 
panicidaily the telecommuracations industxy. 

The Fecteiai Govenancm muS be iitie^y inv<^vcd in the funding 
process over a long-tcnn time. What is requited is cona«cm large-scale 
and kmg-tenn fecteral iimding. In addition to increasing the ftuids 
availaWe to fecteral agencies wto have programs in educational telcoom- 
municati(»is. funding mediaiisms that should be considered are: 

Creating large-scale programs in educational telecommunications 

similar to ll« U.S. Department of Education Star Schools propam. 

— Developing mechanisms to fiind telecommunications iMojecls 
through multi^e federal agencies. 

DevclO|»ng a prc^ram of low-inicrcst loans for schools, disincts, 

and States to build the iKicessary telecommunications infrastructure and 
to acquire or upgrade equipncm. ^ ^ , 

— Dcvclq)ing funding programs that arc jointly funded by the Federal 
Government and the telecommunications industry, and developing 
incentives for the tdecommunicalions industry to invest in elementary and 
secorKlary educ^cm. 

I rni committed to educational telccommuiiications. The potcnual of 
this technology to improve education in our Nation's schools cannot be 
underestimated. 1 want to assure thai all children in all schools systems 
in the United Slates have equal access to these critical technologies. 

Thank you. 

Senator Bingaman. Thank you very much. That was an exccllcm 
summary of some of the things thai we need to be looking at here. 

IThe prepared statcmcnl of Ms. Lcnk, together with additional material, 
follows:] 
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PREPARED STTATEMEWT OF CEOLM LENK 



1 . Integratir^ tetecommunications in:o classrooms: The experience tfom mree 
major pro^s 

Over the past seven years, I have design^ and imi}temented three major 
cdtsoation projects whirh *AU*comirim<caHon? tp^w?!«g;!?f tt? hnprovo 
elementary and secondary sdenee and mathematics instruction: the Nationnl 
Geographic Kids Network; the TERC Star Schools Project and currently. Reach 
for the Stars, The National Geographic IQds Network is funded jointly by ttve 
National Sdenee Pc^mdaticBi and the National Geographic Society. The T£RC 
Star Schools Project and Rc»^ for the Stars are funded by the US Department of 
Education Stax Schools Program, Together these telecommm.ication5-bascd 
projec t s axe reaching students and teachers In thousands of schools. 

The NGS Kids Network and the TERC Star Schools Project are built around 
computer-ba^d telecommunications. Participating classes underMke 
cooperative experiments in areas of current sd^tific interest such as add rain, 
chaos theory, radon, and water quality. Through a wide^area compute network, 
student and teachers share data, questions^ and observations with oth^r clast^ 
on the network and with professional scientists. 

Reach for the Stars integrates a broad range of video, computer, ard 
telecommunications technologies, \^^lh a focus on improving science education 
in the middle grades, this pro^ is developing and disseminating innovative 
inqiiiry-bftsed products and distance-learning programs for the entire educational 
cwnmunity — students, teachers, school administrators, and parents. The Reach 
for thir Stars produds and programs bring together interactive satellite broadcasts, 
compu^baseil telecomr^imicationSi facsimile machines, computer software, 
videotapes^ and interactive videodiscs^ 

As evidenced by the evaluation finding from these three projects^ 
lelecommimications u^hnolc^es combined with hands-on, inquiry-based 
activities rse effective in improving laming and teaching in science and 
mathematics. Students learn important content, sharpen their analytical skUIs, 
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adnunistrators, school conututtee members, and parents from the participating 
districts in discu5Sit^n?. around techrjolog>' and improvement of sacnce 
education. Sdieduled to be cxttnpleted in September, 1992. Reach for the Stars 
will disseminate the results of this work nationafly. 



2, The rote of the Federal government in establishing and supporting 

As £ Ti^zv^ i:. Uwi^ V *.:;e:c r.^j q'^i:<j:io:i u. n;y sund that 
tdecom»uruc::tionF t^^chr.oloqicn must he key comTronents of our nation's 



my experience witn these projects, among the largest and most innovatiN v 
lelecommunicatiDns projects in elementary and secondary education, that the 
Federal govenraent must provide consistait leadership if telecommunications 
resources are to be wide!)' available m clas^ooms, and if elementary and 
secondary school teachers, students, and administrator are to use these 
technologies effectively to improve learning and teadiing. iUl children and ail 
school systems in the United States must have equal access to these technoJopies 
Schools must be able to use current technologies and take advantage of hiture 
technologies. To achieve these outcomes then the efforts of stale and local 
governments must be supported by the Federal government. 

Achieving tte last mile''— fully integrating telecommunications technologies 
into American classrooms— is a mulUfaceted. on-going, and long-term task It 
Involves the developtncnt of a national information system that integrates 
current mtwork systems and provides acc^ to audio, vida>, and data 
transmissions. This network system must include a)m|«menis sp^ilically 
designed for the needs of elementary and secondary schools. It also requires 
creating an a ganizational structure for ihe national information system that can 
accommodate school districts. Achieving the last miUT naeans &at 
tMhnological and tost barrier to %iring telecommtmicadons in dassrooms must 
be eliminated. Schools must be able to acquire the hardware and software 

StneU EdvflrtioB, Humnities. sni Arts SubmmiH&: Joint Economic Cmmittte l€nk-3 
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are motivated, and gain an appreciation for sdence and math^atics. 
Importantl}', these telecommiaucations-based cunioila encourage students xo 
talce an active role in Ihdr own learning* This finding is especially true for girls, 
tnix^tie!^ liAxnine-dteabled chUdnen, and stmients \vith typically poor academic 
perfonnances. 

Data from these project also indicate this telecommunications approach to 
sciei;ce and m£.l;v;ru;uc& eiucatior* car. change how teachers leach. Man)' 
teachers panir.pr r.ng :r. ihi\sc pmcrir report that they have modified their 
teadung styles tc allov: for more student initiative, open^endeS exploration, and 

oil T\&w rules — ^it:.irmng with tneir students. AdditionaUy, these three projects 
shoiv that telecoiamunications technologies are effective medumisms for 
providing teache:^ with mud\-needed prcrfMsional development and the 
ongoing support required to strengthen teaching and learning in their 
classrooms, 

Telerommunicatinns offer new opportunities for school districts and 
communities. Work-ng with 59 schools and districts throughout the six ^Ce^ • 
England states zni NTes^' York, Resch for the Stars is spediically addressing he w 
sdiools and districts can best use multiple educational technologies lo imprc ve 
^cir sdence programs- Each of these schools has developed ils ovm plan for 
participation in the project, choosing from among the Reach for the Stars 
technologic, vro;;ramnung, and products and meshing these choices with it - 
own on-going sdence curriculum, 

- critical component of the Reach fur the Stars proj^ is the development of a 
sc ence improvement team at each school site. Based on their needs and their 
.jqjerience with F-each for the Stars, each team will produce a school Science 
Action Plax ; %l plemert after the grant period. Recognizing that change 
involves the sn^e educational community^ the project is using a series of 
interactive distance-learning programs, delivered via satellite, to link teachers. 
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necessary to use this infonxmtion system and have the ability to update and 
jreplaee outmoded equ^xnent. I^c^;;ni2nxning, Instnictiona} nuterials, and other 
eduGitkmal x«source» fM: dasmoms most ^ Finally, the K-IZ 

cdMatopal cMmnnnity must be p iep aw i md w pp igted as fltfy incortwate 
telecommunication!: into their educational programs. 

We have a great deal of work to do to bring schools into the 21$t cmtury In 
undertaking tius s^siv ^i^t "ol« ihe Federal government must include the 

• i^rf\r^f^a i^-'ga-«ri^r'^o iz\z Iz" tz7T.\ fur,di\;; tc pl,y^»w«Nll; *^w*»*iCv» 
elementary- aiiJ sccundsiry das^oum^ into the parrent national 
^econunumcadons infrastructure and to allow schools to take advant;^gc 
of new technologies as they Income available^ 

• Coxilinue to suppon the design ano development or tne National 
Research and Education Network (NREN) which will fully interconnect 
elementar)^ and secondary schools with colleges, universities, research 
latx>ratohes, znd other educational institutions- 

• Support standards and protocoli: for network systems that int^ate 
telecommimicatioits technologies^— data, voice, and video. 

• Assure ±£.1 elemental}' tsid secondarj' schools can utilize 
telecommunications technologies at very low cost. 

• Develop mechanisuis to provide technical assistance to schools, districts, 
and states in developing Imig-nmge telecommtmications plans. 

• SuppOTt the development, evaluation, and disswniiuilion of 
telecommunications-based inslructional materials, applications, and other 
resources for elementary and secondary school classrooms. 

Smote Uucatiofir Humnitia, und Arts SubcommUiiC Joint Eamomc Cmrnitirt lenM 



2i\l 

ERIC 



246 



• Supimt the teseardi and development of hardware, softwai^, and services 
spedfically di^gned to facilitate the erf telecommimications by 
students. teachezS/ school admSnistratoni^ and oooununities. 

• SuppcKt profcs^onal de\^opment programs for teachers, sd^w>l 
adxnixustratt>rSf and cosmnunitics around telecommunications, including 
assisting school districts and coixununiti^ to i^irticipafe fully in diese 
innovations. 

• Support research aiourd the efi^ctive use of telecommunications ir, 
clcrncr.tir^* iirvc zz^^T^dz^" Ar«cluw*ju4b «iL^k«^v44 aa^Uj *»kj*v .im- r 
technoli^es can extend learning iiuo homes. 

• Coordinate and integrate the efforts of Federal agoides involved in the 
use of telecommunications in education* 

» Review and revise Federal policies and regulati<»i5 on 

telecommunications to promote expand, and improve the use of 
telecommunications in education. 



3. Achieving the mile*; Connecting classrooms into the ^ jmmunications 
infrastnicture* 

The overwhelming majority of classrooms and schools today are very poorly 
equipped to take advantage of etistir - telecommuniaitions technologies. 
Programs funded by the U-S- Department of Education and the National Science 
Foundation have assisted schools in acquiring equipment, but tr^onandous needs 
'"OTvain. Few schools and districts are ready to take advantage of future 
telccommxmicatians applications. 

In every educational telecommunications project I have been involved in. 
partiapaling schools have been required to install and maintain a telephone line 
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for use with a ccxmputer nwdem. In far too many raws, this telephone line has 
been the majiw barrier to Si^^ng students and teachers effeclive aeccs? to 
tdecommttnlaitions. Schods have limited funds. Installation costs and 
moROiIy service fees for tdephone lines strain school budgets. Additionally, the 
idea of a telephone in the classroom is novel. Vcr>- few classrooms today actuaily 
have a telephone line. Teachere and students involved in telecomn-.unications 
frequently use the lelephwve line in Ae school library', the computer lab, the 
sd\ool office, or tr.dr cxs-n hoinfcs. So tna might be considerec as tne first step jr, 
devdopin? iv'.^con-.n-.ur-xcjitlcn; InfrLsrrx-.ci^re icr .^.mer:r^r. claisrocT.s-pu: 
a telephone line which can b? used xnth a modes: and for ir.terer^ive diFtcr.ce- 
«v*w*AMdzr w j-* ••-••^ » **- *-*k^w*«.««-. 

But we cannot simply give classrooms access to current technologies. We must 
equip schools now so that they can take advantage of what is available today, as 
well as equip than to be able to use what will become available in the next 
oecade and beyond. The components which must be in place if elementary 
and secDndai>' schools ore to fully integrals telec»mmunications into their 
educational programs fall into five major categories; 

32. Installing cEbSing and equipmert. 

Schools end classrooms need the internal wiring to connect into a national 
telecommunications network as well as into districi and school-based networks. 
Although a variety of transmission technologies are used now, if we are to 
provide schools wtJ-. access to what may be available in the future, we must 
install hi^-capadtj' cninmunications lines in dassrooms so they can receive 
audio, data, and video transmissions. Although schools may not immedUtely be 
able to use these resources, the high cost of installing cabling in schools, 
particulariy retrofitting older schools, necessitates installing a system that will 
serve schools well for many years. 

Additionally, most American dassrooms require the hardwaie and sofhvare that 
are needed to partidpste in audio, data, and video applications. Although 
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«anputm vddespread to schools, not aU dassrooms have a miaocomputer. 
Equipmem in schods is often old and many schools find it difficult to update 
tluBir ad^tog eqoipinimt 

Hie minimal equipment that classrooms should have includes a video monitor 
one or mo« microcomputen:, a modem, a printer, and a telephone The 
Classroom microcomputm should be linked into a school-based local area 

n«wori, sc lead-.err Lr.C zt^.ocT^. ccr. ron^^uni:.te witlur. ihci: o.vn bu:l r 

VCRs, mteractiv't videodisc pkj-ers. and video cameras (for two-way video 
inieracnons}. 

3b. DevBioping an organizational structure to tadlHale K-12 telecommunications. 
Interconnecting elemcr.tary and secondary education into th* national 
telecommunications system requires that we establish an organization which 
will coordmate and support me use of telecommunications m K-12 schools and 
distacts Smular tc the network organizations that support higher education, we 
need lo develop similar organizational structures to support 
^ecommunlcations in elementary and secondary education. K.12 educators are 
beginning to develop such organizations and should be supported. In particular 
we need to pro^We linkages bet^^-een groups involved in video and data 
talecqmmimications . 

3c. Providing professional development and support. 

The third component o/ buUding an effective system for educational 
telecommunications is providing teachers, administrators, and the entire 
educational community with professional development and ongoing support 
In order to make informed decisions, schools and communities must become 
aware of the telecommunications options available to them and the ways in 
whidi they can benefit from these technologies. 
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A critical compoiiCTt of thfe effort, must be ongoii^ support, induding access to 
up-to-<late information, as schools and communities implement t!*ese 
tedmotogieff The telecommunications system itsdf, throi^ dectronic mail^ 
' ^p%tter KiUiitin boards, and distance4fiaming prt^grams. can be a primary 
mechanism for providing support. 

3d. Developing and dissemii^ing curriculum maieriais. programming, and other 
tatecommunications resources. 

Wc czT.T.zi rrn-.-iit :^cz^t^. tz tac tachnclogy 2ior-2. 7:x :ou:ii. QcrT.^oiiniv. ir. 
developing an educitiona'* telecommunications system tor American classroons 
is assuring that innovative mstrucnonai matenais and prorrranimin^. snd other 
cducationaj resource? {for example- large data sets. l?3t?Uo£-:5ph:c dntah.^scs. r.nd 
access to supercomputers and remotely-sited telescopes) are readily available to 
teachers and students. 

We need to undertake additional research in how telecommimications can best 
be U!5ed in education. We also need to build on the results of flie current work 
and develop and disseminate programs and curricular materials widely. An 
example of the tj^ye of innovativi; telecommunications-based materiiils thai need 
to be further developed and disseminated is found in an approach to teaching 
science and mathematics called "Kerwork Science." 

Network Science gives teachers and students the opportunity to do science and 
mathematics— to actually experience for themselves the exdtemenl of inquir)' 
and discover/. Using the capadt>^ of telecommunications technologic, we can 
provide students and teachers with Ae tools and resources they need to 
undertake scientific and madiematical inquiry. The common elements of the 
Network Science approach include: 

• Hands-on, project-oriented activities which emphasize cooperation, 
problem-solving, data collec«ion, and data analyiws- 

• Investigations into meaningful and important sdence and mathematics 
topics, such as add rain, radon, d\aos theory, and astronomy, 
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• 11% sharing of data, idei$, and results with c^her schools through 
telecoznxnunications. 

• CdEUboraticmiix^widibiaxu2<^de&eck^ 
teachers. 

• The involv^ent of pnrfessional sdentists and researchers in student 
investigations through the net^\^rk- 

• Tt\e inceg-'^-^or. muUipit ied\no!ogics including computers, distance- 
learning broadcasis, facsimile Headlines, and interactive videodiscs. 

v*r.r> Szici;^*: ii. era: £.x^7Xi^ie ut *tn effechve use of teleconunuricaiions in 
elementary and secondary education. There are similar example in other 
disciplines. However, most of the work to dale has been on a relatively small- 
sale Consistent fimding must be available » dev^p and disseminate 
innovative telecommunicatioTi*;-ba?ed curticda arui piogramming in ali subject 
area!:. 

3b. Developing a user-triendi/ system. 

It is critical thai we design a national id^mmunications S)^lem that does not 
lead to ^'Infbrmation overload," but rather facilitates use and promotes 
communication. The NGS Kids Network was one of the earliest and largest 
educational p^jects to use computo'-telecommtmications on a nationwide scale- 
From tiie inception of the prefect, we recognized that the technology could not be 
&e barrier Teadiers axtd students needed to do science, not deal with tedtnology. 
Thiox^^out the design of the software and netwc^k^ we wanted to make the 
software simple, intuiHve, powerful and engaging. Tbday, the NGS Kids 
Network Is used in thousands of da^rooms wosldwide* In the vast majority of 
casesi, teachers can fmtiapste successfully although they have little ox no formal 
staff development. 

The basic premise of the NGS Kids Network software— the eliminaUon of 
twhnological barriers and htmlles— must underlie all our effi>rts in educational 
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tdficc'nmunicatioxis. For the most patt, the cxistang tdecomimanicatxons 
55^te»s available to schools arc diffioilt to tise, require tumeoessary amouats of 
time^ and are unduly expenslw. Rescardh and d«fvelopm«>t Is iwded to design 
- "interfaces for educatlc»\al telecomtnunkations systems, including hardware and 
software, that arc easy-to-use, integrate multiple technologies (audio, videc, and 
data), require little or no traiiung io use, and intelligently handle large amounts 
of information. 



4, The technologies' an^inm; rK^rf^r\\y svcilotlc: tG G'taSsrouiTio. 

Classrooms loJay can la' : acvantage of educaticmal projects on wide-area 
computer networks and video programmirg ddivered via satelliie; cable 
television; broadrast television; Instructional Television Rxed Services {TTFS); 
microwave; or fiber optics* Video pto^ams range from non-inieractive 
prc^ams lo interactive ones which use either one-way video, two-way audio 
systems or two-way full ideo and audio communicatum. Becatise of differences 
in the transmission systems in dlff««nt pstf is of the country, as well as ihe lack of 
the necessary equipment in schools Uiemselves, not all these tectoologies are 
currently available to all classrooms. 

Each of Aese tedmolc^;ie5 require a somewhat diff^ent mix of hardware and 
each has tiieir oivn costs. My experience has been prtaarily in tiie areas of wide- 
area computer networks and interactive satellite broadcasts thanefore my 
remarks in this section will focus on what a dassroom would need if teachers 
and studeats were to use programming involvix^ fli»c two tedmologies. 

C ^ypyutexwBased Telec ommunications 

lb participate in currently-available computw-based telecommxmications 
pro^cts^ such as the NGS Kids Network, or to access electronic mail systems, 
databases, and ccamputw-based bulletin bcHffds and ccmferenceSi a classroom 
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needs the following equijmvent 

• A miarocomputcE^ preferably a leoent model 

• A computer modem, preferably at least 2400 baud, 

• A printer 

• TTBleconimunications scfh-.-arc^ 

• Acces? to e direct, outside telephone hne ths: udcf no* go through £. 
switehboard cr operator 

pr?;crt3 £r.d services may reqiiirc spcdiic types oi equipment and 
sctftv/are. Based on the publi^ed educational prices of the major computer 
vendors, haniware and software cc^ for the equipment listed above are 
^TjHOxixnately $2000. The installation and monthly service fees for die 
telephone line sdd aduiUonal costs. If a toil call Is required to access 
computer-based ser^nces this can substantially increase cosU. In addition, 
commercial products and services will have access or subscripHon fees. 

Interactive Satellite Broadcasts, 

Interactive satellite broadcasts are typically one-way video, two-way audio. 
Teachers and 5t;*dents view a television broadcast and interact with the on- 
camera peisonnel in real time via a telephone ooimection. To participate in such 
interactive di$tance-leaming progrunming delivered via satellite, teachers and 
students must have access to the following equipment: 

• A satellite downlinic In order to maximise the programming available to 
schools, these downlinks should be steerable, programmable; and abte to 
neceive both C and Ku transmission. 

• A tdevisicm monitor suitable for viewing by a group of students or an 
entire class. 
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• A portable telephone to use during the inl^activc broadcasts. 

• A VCR. 

Ba^ on cmrait prices, the costs for the i^cessary equipment wiU about 
S7500. Equipment costs can be greatly reduced if a single satellite downlink is 
used to provide programming to an entire distort. Schools can be connected to 
flic downlink via the local cable television system or other nenvork. A fixed 
dish vrJX lowei cus:s, but also reduce the emouni of programming schools can 
access. Tuil rv^•^:^v:^.y video end Lucic communications require axe confiderabiy 
mwe expensive to equip ard generally Jink relatively few sites, 

A ^"idci viiiut)' ci ulit&nctrleaining programs are currently available in all 
subject areas. For example, the Massachusetts Corporrdon for Educational 
Telecommunications (MCET) provides sclysols with electronic field trips, 
sdentist and artist-in-residence programs, academic courses on the human 

Additional costs to participate in interactive dislance-ieaming programs mev 
Snc3ude: subscription fees to a program provider (typical annual subscription fees 
aie S20{K)-S5000); course fee3 for individual students (t>T?ically S250 per semester); 
and fees for staff development course. 



5, Financing the teiecommunications needs of classrooms. 

The cost of widespread integration of telecDmmunications into elemenlary and 
secondaiy education is extremely high and it is quite unlikely that mosi local 
fidiool (flstricts could find the funds to aox^mpUsh what needs to be done. The 
key players invdved in fiivandng this critical initiative are the Federal 
govcnimCTt. individual state governments, and busing, particularly the 
telecommunications industr)*. 
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The Federal govenimcnt must be ini^ally involved in the funding process 
OTOT ft Icmg period of lixne — what is icsjiiired is consistent large-scale, and long- 
term Fed^ funding. In addition to Inocasing the lunds available to Fj»^ 



mechanisms tha> should considered are: 

• Creating larpe-scale programs in educational telecommur.icaticnr sin\ lar 
to the U.S. Dep?Ttinent of Education Star Schools Program. Change: to the 
this funding prograiTv would include increasing the length of the projects 
from t^v^o xo zt least five years. 

Developing mechanismii to fund telecommunications projects through 
mialtiple fed^'al aigendes. 

• Developing a program of low-interest loaiis for schools^ districts^ and states 
to build the necessary telecommanications infrastructure and to acquire or 
upgrade equipment. 

• Developing funding programs whidh are jointly funded by ihe Federal 
govenuncnt and the telecommunications industry. 

• Creating incentives for the tdecommunicaiions industry to invest in 
education. 
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REACH FOR THE STARS 

The MassaduiseUft CorpcMtkm fo* Echicsima] TdteoswiimkitioDS 
38 Sdmy ^«c^ Svlte m 
CtanibTidge MA 02139 

Pjojeci DlnecttiR Cecilia laik^ RlD. 
AssisSar^ Pta}ect Kiccton BsrfasiB Ahern 

Fioject Goals and /xtivities 

todi for frt Sim i* > tw^yw (artobcr 1, 19J0-Sq>tenber 3a 1 W2) ».« wffltet project funded 
t^thsUS.Dqx&rtsmtofEdttcadanStarSchc^ Rcftdiforsl^Sfim is designed to 

isnftRmsdesioeedi»A^insdddleG^BSte(^rMle5 5-a »T)d 
ortwr odiMrtwwl fahno1ogic$ instnstional s*T««gMi$ thalenq^issise inveslsgaiive 
prpblcnv«}lvlngftndcoopcrat!vcl<anan^ ThCj^n^wortewithteadicreaTidwboie^sswof 
gfnrfim»B at tA\ itnmk nf intwf <^ nnd achicvcmgftf. A oltkal con^xmcnt of (feUcacH ^ thtStst^ 
Is |]« involvems^ftf admini^ftm, sdiool conmittee sncRtes, snd pazoits In InnnvatiOTi 

f0x Educational TUecomminicat^ 0^C£T) ami its T^eaKnmtmtoitions I^rmerdiip of teding 
aiucaH^nal Qi^;aiii2atioxaax«fi>tiisif^m five arm; 

1. Devgtop» adapv arei disseminate Innovattve yamiaxiuaii^ and prodiitis which me 
flwh^ feehnoS^es, Indttding In^xs^thre s&tdUU! bmadeasii, ctnnfsiter 
tdecommunicstion^ videodisc; fax. Ttese ps^irams and podism am being 
developed for siufknts, tt^tchersy sdml and distiicl-levri ndiwni^toti^ school 
oammmee membeis^ and paimts (see list of pognins b^nir 

2, linpl«inenttl« Reach for iheStaJSinienlisci^ 

to sdeiKe education in 39 ^diools and distncts in Ihel"^^ At»chsdv>ola 
tMm of two fei£hen;v one foflis&x^ on soeni^ 
CoSaborating to tntplenient Ihe Reach fm* Stars 

Ihe nc«d5 of thdr ^nsderiti snd schools. Esdi teocHcr team has devdoped & 
PjankipitioA nan vMdi deUiils low ihiy wS2 im 
products and piogracta» durir^ the 1991-92 sdic^l j^ar. 

A critical comporrcnr of the project is the dc\ cluputt?u: of a science improvement 
fw\ at each site, TMs tean^ cui tndudt Iho partkipatit^ teachers, technology and 
diadptlne-^spe^c coordinamn^ sdtocd^mldti^ aiu district administrate, and 
aOiool board xnembeis. Based on fliefri^eds and ftcir t*p e ng nc e with Reach fa 
Qie Stan^ cadK team mil pioduce a adiool Science Action Flan 
ato the grant pennd. 

3l n^nfide ^si^mtce and siappcfft to t^^^'s, sd^is^ aid districts at the 
cSefnona^TOl^ ^tcs in uny ioving science instruction. 

Staff dcvdopmrnt Is an essential component of sctence odocatl^m trfonn- Kcsch for 
the Stars Is providing stafi dcvelopmcs^ and cm-^oing mxpporX to paHidpt^ng 
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t^hcrs. In addition to site visits to sclK«3ls,R««hfw 

woricst^yamd » oniNwccdc gummer tni^Hittc iter tsMhers and testers lan 

pttli€i^« in sei^rBl di^ncse4cOT^i^ sfedf dev^^B^ 

iDn fei wtt S keep l^dw and Rffldite the 

HTM tideua tf e re iKe sen^ tor »choo> CD i M ftit ig c umiibms ^ &at * aii il ei id ents. parents, 
t^dffirs^ end c^her reinbw of tte c^nsmdty are alliad to in% ving 0ie 
comnunhy In tidi inwivation. 

4. Evaluate ^ imovmtiDn procns at the demcouteitioxi sites. 

ResA fcr S5 dmtoprng siteemisl te ma U ve «id ranmutive eviction 

^^ras^ will «mixibate ID 1aa9Wi<^ 
s<taieeed««ti^ Un<ter the diin^ of Dr*Baitaiaini^t)ie project is 
^n^>» t«M^ formjtHw fiy-aliiatinti nf R^cK fty thfr Stars pityams and t»t>dpcts. 

The Itegioi^ Laboratory to Educational Impipvta^nt (rf the Norths and 
IsSmls It conducting sunnxnaiive evalu&toi{^tl«pn7}ei:t. The«i&mnati«e 
v^lvfttion ^^eesa inches doctsnent^to of project activiti^. documentabc^ oi 
^ aiar^ pmceas at the dtmonstradon sites, and the deve^powt of b\tensive 
case studies at tm »itei. 

& Ois^ninat8l}»piixi&»ts of Kaach forte Stan regionally an^ 

R»A te Stare will dlsscmirtttc types ^ pnx!ii^ 

teamtng piognuisning far oudcnis^ tciajlus^ iKlininisiratofS^ sdiot^ ^mmht^ 

«nd patnti; and cate stupes of the innovatknpooess< THeeeproducts wiUbe 

disseminated thixmgh MCETs dimnce4eamai% i^tv^ork, the Mass ieamPiJ^c, 

other rq^lona] and natiimad disianee4earningnetw^ 

tdmunesand products- 



The Resell £or the SUts Teleranunimications Paxtnership 

Keach for the Stare has tmted a Telfioommunicaticms PartnerWp of Icadtf^ educational 
iflWitotwns throughout the North^st The n^snbm trf dte TrieoEwn-nimiations Partnership a; 

TfodQel I^evelopcn* 

The Chedd^At^icr FroductiDn Campany 
£dBCati^ Developmem Cents* (EDO 
MummJnilitute forlhe7baehix^of5de&ce(MTIS) 
Muaeuod of Sdenee« Boston 
Tslcott Mounts b> Science Center 
Tfldudtal Education Kesoinih Caters (TERO 
Tom Snyder l^oducttona 
liVGBH Bducaiiond Foundatsmi 



Reoch for ihs Stars 



257 



Tediaicil A&ststanfr pfovidm 

Qwptor 1 Oornp-.ter Coopegrativi? Center 
SdiK^cm IXnrdopnenI Cemr CEDO 

The B^ional Labozaiory for Edmticmal T n^p f oy eaiem of ths NDnhcast and Islands 
Suppozting Insl^tutions 



Arehdki^esc of Boston 

Connectkut SMt DepartiMnt of Educ^on 

EctecaiionfiS SerTia» 
M^s^mseas State IXT » g t nCTtrfg<hmtiOT 
N«9«ao C^siti^ (New YoaM erf Coopen^ve EdtieatiQ^ 
New KampsMre State l>qpvn>rant of Edi^^ 
Rhoife Island Stair Oepamnent of Education 

C^littmtiiig IttSiihatio&s 

A|^dB Conspatcr CraporaSiun 
BankS^iQetCrils^ 

ChliQn^er Cenier for Scknce Bd* icatiot) 
Dlgtttl E<}ul}«»eitt Ocapc^atiOT 

Victeo SckRce CmwTtnim 
ftod^ Seivtees Cnnp&ny 
Tadm Use Beductkm Inslinn^ Urivmlty of Lo weU 

Selection of the Demons tration Sites 



The ReacH for the Stars dcrum^tSon i^cho^ and di^ricts were dmen in coStoboratkm Mnih th« 
Axduilocese of Boston, the I^paiUncms of Bdittation in the New Enjjland state*, and two 
BoairiS ^ Cooperaiive &iticationaf S uvlctt (KX^ES) in New York 

The sdectior. pittfns varied by state, althoiigli m all cases tbe fl«iect»cw^ pnxess was based on ihc 
crteia ovtXtned In llic Ji^tW RCJ^ to the Stars pnyposal. TIk major catena used in aeleciing the 
dmosMalkn dies in aO seven iwes inehsded the fdkn^^ 

• EUg^VSUly for Chapter I fsnding. 

• De u ottfua t a>minitewtr invohwmcnl, and fo^^rt of tihe project from school and disinct 
flduiiiiistrat* *fa> 

• I>emon9trat»i09msnit2SU3itfronitwot9itera<cmeasden9 

i<«her discipline) to vrofk togctlna' r» a team in impteneming iatet di sdp U naTy sdei ,cr 
pfpgraxns and psodocts^ 
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• Ganmitmait bj' tite school and liisirjct lo produce a loi^-naige ection fJan to imj«rovH^ 
sci^ict editcatkm in the sdvod and district 

Ths dcmOT ttotigna ritts indude pii2^r« pivate, and fwochla] sctods » follows: 

ComiDciicur 4«riwfc pnbSc fdwJs ard 1 prirats srftooi) 

Maine 3piAIScsehm^ 

Mass2K)Tusetts 37sdO0ls C32 jmUic and 5 parochial sdH>ols} 

NtfwHsmpshire 3 public sdHkois 

NwYork ipiiHfcsdwwU 

Rhoctelshnd 5puliiC5dKK>ls 

Vmnom dputdicschooH 

School Equ^jnent 

T>£ equUpment paclui^ each demonstration site mxivtd rndudes thp following: 

&tuin 31 meter C/Ku baiui. stoewblc, pfl>gtammflWe sateHitc downiink- 
Shazp ZT TV RccdvCT* 
Shaxp VH5 Videotape Kcooitlef . 
Pioneer Lfiserdisc Rayer. 

Mactmosh LC 2MB con^lcr with 40 MB hard drive. 
Apple S^^iewritor printer. 
Apple Personal Modcni 
AT&T ft)rtaWe Tetephane. 
Oaiis MftcWrite and MacPaint jioftware. 
Fao^link talecoxninunications softwatie, 
Bfetfordcart 

Por Ihc du -aoon of tht gran! the cquipror,! is ov\*ned and iflsured *^CFr. Onvnership of ihc 
oonipv*«*' ijquipment will be tran&^^red to the schools at the completion of the project 
Amn[; ^rr^is^ far the sat sUtte iowsil: nx& are desoibod in your Mass lea.*) Pike contract or in ^ 
Mitim from Seach for tbs S*&n dated Frimny, 1991. 
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INSIRUCnC»JAL PROGRAMMING FOR SIUDENTS 

SatntA Nax is a scrte of miwhty 15-iniMlc teroaclcaw that focus on rwcsrcb curr^s^tly 
todng itone la <te ai^ of flw enviiww^ 
Eag^Bzid and New Yofk. 

Stadtos Ctoite sctes wh^ foctts on ouucm pomTy stettbis vho vclnvolved in 
octdogy# eiw^minsUiI some;, SAd 

Deirdoped by AIbh He^v p««^8ffl» of behavior aiwi coaoxttintortim al MIT, and Stwn 
tnlvgTSts Uvfi, tntertctivr brt*«ica«a with the In»»rti^ hK>V A vkkodisc Afwml 

INSTRLJCnONAL PRODUCTS F0RSTUDEN3TS 

Amms! MMbdm is an mtertctive vWeodisc program B»! combines vid«) toot^ and slides 
iffcovdod on laa»dis<» wilh a ci gi yu t er databftse of rdated infonna ttox thit lets shidents go 
CBi Emulated field trips to study tiie haWtats and bchaviois of a variety of animals in their 
naniral enviiDfUXicnla^ 

TTar Cmtf Sofcr Syskm Sesaa is an interactive .idcodisc on planetai}' science dcvrfopcd by 
TlwO^^*-Ai^jierP'OducaonO»npBnyft^ The module w 

dtslgxwd to faster Infonned dassroom dJscussic-^, 

motivate RnaS group irsw^ and individual learning, and challenge studcnis to bficonn» 
interdisdplinBiy thinkei^. 

» I^MWi 4c S«T<^Qie Planet 

Devriopcd by WGBK, this Interactive videodisc videotape senes is an adapaUon of ibc 

. ihfc rhiiTgiag Earth 

During the second ycor of fbc project The Chcdd-Anpcr Production Compaw and Tcn% 
Snydo" PnxSuctions, Inc. wi!l pnxWt an initTartive videodisc and curriculuni n^nicrials 

Kcuch pr the Stjin ^^^'^ 
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fttdci^ loci^xig cm ^ thcnie of the £artiK AS a 

Adapted from TSB£ Staor Sdboob ]mtefia]9» Tte TtdmiGil Edtmtion Resesi^ Cemers 
(lESO tevc dmlapGd three ttitbs^ 7^ 

atenpcte^-iaiaii tfitynrnminuiaaioitt far data sharing and axalfym annmg parftdpating 



• R#|kw«l g*«.tii>i^» W#^>y M^KtiftA 

imdfr^xvdia weaiher and tadax^^ 

cssnputer network :o sooets caneni weito (k!a avsiUble ihiDugh AccuV/eathcr, a mtion^) 
w»a»teyvfcg,»r<i to ihaim local iv«utiiero l^ 



5deRflP*yA!iaf lnvD!vta» students in l^irfson pn*3cm wlvii^ wlh soentiste as pen pals. 
We will also tnvite faaniHes of atudents at ftie tkin w ^ U a tion sites to participate in Snrnce- 

Devfilc^ed tyjr Edocattoi Devdopment Caitcr (EDQ wi^ landing from ito National Science 
l^ovi^atioa jn?)^;^ Is a s^ics of intentisdplinaiy sdence nnodules deigned for students in 
urban schoob in grades 5-6. 

INSIKUCTiaN ALPROGRAMMING FOR TEACHERS 

V Sripwf g fftr<hf M<'^^^ CradM 

IMs fiy» gew^n aeries of hands-on work^u^ devteb»ped by EDC, wiU help middle grade 
taKhexsandsdsicecooniinatorafmder^taxulaxidwoikin science. 

• MQ^Ald of SP^cn gp Aq^aHc Tnw^Hgatf am far tTi» C!af^CT|>om 

Developed by the Museum of Sd^tce, Boston^ th*$ teleconference series for teachers mvo! ves 
them In hands^ activities in ^vironxnsa\tBl sdence and eec^gy^ Teachers at the downlink 
sites tvin iccesvt a paclcage of dassoom materUls far with their stiid^ts- 

• TMitldty toT^mr Twfog^np rrffiml TKtnklRg in Ctmtent Aigan 

Adapted frmt fi hte}^ sQoces^ workshc^ sexies cs\ oid^ 

ia9enfMpli&ai}' Mecowse ftir taathon Is bdng devdoped and taug^ by David 2^rkins, 
Harvtm!Unhtfisity.aw!Itobert5hyait!;,l^^ Topi^forses^ons 
indiide; teadvSn J thMdx^ wid) ooiiieitf asm instri^m; dle^^ 
oppmlmity cs for tiUn)di^ m^agbig ttodanta In meteoogi^ tion; ininfih^ analyt^ skills to 
enhance gndpr^ta nrii ng and imdei^anding faoi^ dfi5gn> 

Rmhprihc Stars p&^r-i^ 
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FR0G31AMMING FOX PRINCIPALS, SUPEIUNTENDENTS, SCHOOL 

co^5M^^rEE j^ibers, asd science jmfrovement tbams 

• FftHing H All Ttmfftfn Rttdilwttt Stare 

IHs fimesv ftevd^ed by t ix:^ is an expcn^ini erf the jnc^tn onginaDy entitled 'TTmt 
Cfirft^llelrD/Scisscc&fvGars^ ChJUiges to tte£mitttax^«udieimlnr this series 

May, 3991. 

TH$ six^^essidA progtasi involvts supertntexuiez^, sdml board xx^xnbcr^ toacher^, 
prmdpals^ parcnto^ and stkexee inqnovBrnent mnibm in vn oi^^^g dialogue abmit 
science 7sfo73r.ar^lh2z\e3:If::rin)j^ Sesscniopics 

Sconce Actum Plans. 

The discussion in this ojx^^^im trieconfisreiw tvil) hnild on the series^ "Pulhng it All 
TifgtAer; ftiiidlt^iiteSfaf^'axid wiH locus (mOwioto of ^sup^ 
in^prcminenl fn sconce eiteatbB 8t di^iict 

JnfiUftlDIkn4^^scs9^to'1^ittil^lti^ Rivh for the Stan.* pnndpalswa] 

dlsct» tite lattst leseanih in m^die kvel sdence ttiu^ 

sidMb wd soppDTting tofshm m iniroduobg mw laethods in sdence edm tion. 
XllOGRAMMIN 3 FOR K\MILIHS 

This tw(>4fisti9n ssies for fonllics of middte gT»£k 

v ndeis Tflnding what good sdenoe sdacation fewid provide sHategte to use with chUdrcn 
that tniild cm the school awinilam. Hds series is div du pc d by £DC 

Scw^By-Mdl has been c&etf^tied for ose by famJtes at home. We vfll distribute 
Informa tion about this low-cost progiAin to boiHies of stuetents at our demoostnatkm si les. 
T hr o u g h the te to n fe rgr ^ series for lantifies^ we wfll denusn^te how Sdffn^ can 
be done at home. 
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Senator Bingaman. Ms. Jotoi^i^, fA&xse. 

STATBICNT OF SAiTf M. JOHNSTONE, NRECTCm. 
WESTERN COOPERATIVE FOR EDUCATIONAL TELEC0MMJ»flCATK»6 

Ms Johnstone. Senator Bingaman, lhank you vciy much for inviting 
mc 10 talk with you. You arc going to hear a reiteration of srane of the 
points that Dr. Lenk has just made, realizing that we have never met or 
talked or shared direct infonnatiOT, but obviously have come to some of 
the same conclusioas. 

By way of following up on a few things that came up eariier that you 
had mentioned at the beginning of this that we in this country seem to 
lack a clear vision of how testers should use these telecommunicated 
technologies, and what I giKss I'm tiying to aiggest, aiKl I've heaid 
several other paiKiIists suggest, as well, is that the role of the vision is to 
cmpo.ver teachers to understand how to use these technologies. It is the 
role of the State and R^ral Governments to set the goals, not to 
determine exactly how these telcoMnmunicaticm tools arc used. Rather, to 
help give the knowledge of tow to use them to the teachers and have the 
teachers make the specific determinations of use. 

Another interesting element that has come up that I feel the need to 
point out, since I'm r^rescniing the educational community in the 
Western Dnited States, in a sense, is that we've talked about nationally 
delivered programs that arc available in virtually every state from some 
vendor or another. The vmtors include SERC. BSD- 101 up in Washing- 
ton State, TI-IN, and a number of other independent groups that are 
working in this area. It is important to keep in mind that there is an awful 
lot of very innovative, very cffcx^tive educational programming that is 
going on at the local and n^onal Icwl that you'll prcAably never hear 
about here, and that's because ttey iton't have a national voice. There are 
small school districts, or clusters of school districts, throughout the mral 
areas of )hc West, and there are examples in virtually every state in the 
West, where it is the ingenuity of the local community recognizing their 
needs to eiilwr bring programming in from the outside or, more interest- 
ingly, find support within the local community to develop telecommunica- 
tions networks to meet their needs. They arc usually assisted with a little 
bit of seed money from cither the Stale or the Federal Govcmmcnt to 
create these networics. 

One example of this is in the San Luis Valley in southern Colorado 
and norther New Mexico. We have yet to bridge that line between the 
two states, but we are trying to worit with the school districts there to do 
that. A local initiative, tying together what those school districts saw as 
common community needs, developed a raitwori;. I think they had about 
a $5,000 seed grant from the state, but that much was enough to get 
something started, and they were able to link those different school 
systems to offer not just AP courses, but the kinds of courees that they 
needed for their ov n communities. 
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Something ihal I hope you wiU not lose aghi of is the tranendcws 
need for what we have caUed tocsd coniiol or initialivc, and it is only the 
locaUty that traly umiersiands tlffi full range of educational needs in their 
own cOTununity. To have a fecteral jnogiam tliat would m srane way 
superecde that would be devaaating to the diversity in this romtiy. 

Lei me switch into srane of tf»e prepared materials that I bdwve you 
have, and 1 assume goes into swnc kind of record. I also warn to mention 

stMneming that 1 foi^ to iiK;lu<te, which is a report that we just put out 
of what is happening in the Westeni States, and I wiU give that to 
someone after this session, and hope that it would be of value to 

someone. . . ^ n 

Senator Bingaman. Gksy. We wiU iiKludc thai m the record, as weU. 
Ms. Jdmstone. Ok&y, great. The oigaiuzation that I wfjsem is u 
cooperative among the 16 Western Stales and includes school distncts, as 
well as colleges and univctsities, education agencies, and a variety of 
different people. B\A what we have been able to do in tlK last two ycap 
is not only track what is going on. but be a focal point for mfoimation in 
both dirccUoas. That is, from tte outside world into these vanous sty 
efforts as well as from Uwsc slate efforts, sometimes into the outside 

We have also helped to develop some regional programs. One, m laci. 
from my colleague here, Mr. Liptak with Jones Inicrcablc, using agam 
combinations of education and industry, all of whom have the desire to 
raise the staralards of the area with regaid to education. 

Let me address Oris last-mile issue for just a moment, and I would like 
to suggest, as have several other people have also suggested today, that 
the \m mile— what is delivered on that last mile, and how that last mile 
is used— is equally critical lo whatever the technology system ends up 

would also like to suggest that it is highly critical that teachers not 
iusl be given a window from tlK outside world into their classroom for 
Uicir students, but rather that tiKy have a way to share infonnation m two 

'^"m^Snplest soluticm to that, aral one that has been brought up several 
times Uiis morning, is Uic iwtion of woricing lowani having cvciy 
classroom in this country have a phone line, a simple phone hne, and i 
would like to add to ihvtt that it may itm :vc changing way we dcfiiK 
"univcreal phone service" in this country. Right now I believe it is denned 
along the lines of standard dial, single party line service, and the goal is 
to have every household in the countiy hooked up. 

lastcad, what wc arc talking about now is digitally switched— a touch 
tone kind of scrvice-and. again, not ignoring the notion of having each 
classroom in Jic country hooked up. 

I would also like to suggest that it may be possible to finance tlus 
much along the lines that the 91 1 emergency sen ices have been financed 
in several of the states, and 1 realize thai this is £ state-by-staic eifo.t. but 
it mav be that there could be some federal leadership m tins area. 
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Typically, there is some kind of surchaige, although it may be called 
scnnething else, that is added to peo{de's phone bills, that in turn makes 
it possible for a regional phone company to offer a universal 911 
cnwrg^cy service ^atewiite, 

1 also don't want to suggest that this could be done automatically. 
There is a lot of complexity to that, and obviously a tot of concem with 
regaid to tow those chaig^ are levied and how they are regulated, and 
that again go(S bade to the State PuWic Utilities Agendes. 

I wcHild like to also reiterate a suggestion that my colleague. Dr. Lenk 
made: that is, it makes a great deal of sense at this point to follow up on 
same of the marvelous woik that has been dc»ie with regard vo the Star 
Sc1kx>1s effort, whidi jMUvided seed mwwy to make a lot of changes arel 
a lot of new jMograms develop in Ak: way tlat we're dtelivcring education. 

What we iKed at this point, I think, and very critically, is to again 
empower tlw icachcn; to kiww tow to u% tto technologies that we're 
tiying to make available to ttom. V. is impossiWe to explain the critical 
need in that arena, and it is rciier^ed every lime 1 talk to people in 
schools. 

You were right just a few minuics ago when you said, if you had a 
panel of teachers silling here and you asked them atout these nationally 
delivered programs, most of them would say, "well, you know, sure, it 
would be a great idea, but I've never heard of it." 

The notion that we're talking about ikjw is bringing these tools directly 
to the tethers, Imji also empowering those teachers to know tow to use 
them and integrate ttom into ttoir curriculum. In addition, to know tow 
to help their students learn using this variety of informational tools. 

I would also suggc^ that this doesn't require any kind of national 
agency, that there are a numtor of these efforts going on now, not only 
in the federal labs that are around the counliy, but in many colleges and 
universities thai are offering tcactor training kinds of activities. 

There arc State Departments of Education that are trying to woric in 
ihi.s area, but all of them are hampered by low funding. It's not a 
glamorous area, but it's so critical to make this kind of change that it has 
to be done. The notion of peihaps establishing some kind of Star-Schools- 
like grant program, lo enable these regional and local efforts to cxi»ik1 
with regard to empowering itose tcactors, 1 think, would go a long way. 

The rest of my information is available in print, and 1 will leave it 
ttore and let us get on. 

Senator Bingaman. All right Thank you vciy much. 

(Tto prcpansl statement ol Ms. Johnstone, together with material 
sul^qucnlly supplied for the record, follows:] 



265 



imEPAREO STATEHEWT OF SAUY H JCMOOTOME 



I, Tlmnic you for opportunity to let you know what the isenbers of the 
westara Cooperative for Eaucational Teleconmunicationfi thinK is 
iiqportant In this area* 

II . BacJs tix omu l 

Personal: Ky degrees are in experiiaentol psycholc^ ... »y 
intensive sttidios and later teaching was in the ar^ of how peopla 
process inforroation {learning and Berory), Ohus ny view point is 
closely tied to tJMit of the learner and the teacher. 

B. organixation: TOe Weetera Cooperative for Educatiwial 
Taleco&nunicatioiK is a collection of ateut 150 sc&ool districts, 
departments of edwation, alleges, universities, and state 
aoOTcies throughout the If wstem states alon?, with interested 
corporations- Tbis coi^rativc is two year«5 old. Our PO«»t 
organisation^ the Western Jnt^rstate Owmission for Ki^er 
Education CWICHE), is Vocational cowpact that was created 
Qhout 40 years ago by the l^islatures in 13 states and signed by 
then President Eieenhower to assist the ra^on in "bJJw^^^ 
educational resour^te and as'siatii^ states with educational policy 
decisions. The fomdix^ of the Mestem Cooperative is one of the 
aany ways WXCKE continues its sission* Ihere are three other 
reQi«ial educational ed«i^ti9 in the country. One aaong the W» 
^land states, another involving the southern states and thr 
third has Just been f orated between aid-western states- Th% 
souttem Hegional »lucation Board is currently wording tovan 
f oraing an analogom f^ganisaticm to the ffastem oxjperative for 
educational Teleoosanmicatioj^ * 

C. I wanted to point out these orrangcBents between the states to 
highlight southing you all know, but X beliefs is critical to 
Keep in »ind in these hearings. An ioportant aspect of education 
in t M^ country is its brientation to tba rocal comaunity's needs 
and its control toy that cowmmity. i dc not thinJc we want to 
shift that as^hasis froa the cojamunity, but rati^er espwer the 
4*.^ ^K^i/^-^d-p vit^ *'hf} bi*st tools available. 
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IIX- Tott asXed about tile "last mile" issue and I %iould liKc to surest 
that it l>©gs the quastions of i#tat is to delivereci tliat "last aile" 
aiKl what role the fe<lfiral tjowrnront should play in deterainij^ what 
that is. I would iiXe to suggest the tollowing: 

h* In order to effectively reach etialenta in the claa»rooB, there 
ttuat too a »ulti-servioe connaction vith vhatever reaources an 
individual teacher choosws to use, om way to accomplish this is 
to Zeaislativoly ^cpand the dofiJiition of uonivaraal ^one sorvioe 
to include digitally switched, toochtarie service that nust ho 
available in every claasroom {not aehool). Also to create a 
special "long distance* rate for instructional use. 

l» Rational 

a. Teachers are cut off froo their cosawmity whm they 
are in their classrorars. It is very hard for teachers 
to csontact parents, or evm their front office in an 
urgency. Witii digitally sidtched, tducbtone service, 
they vouid he able to participate in in-service sessions 
to i?hic^ they vould othwise not have access. They 
would he able talk to t^lleagiies to help theo solvo 
classroom problexps. 

h. Without phone lines into every ciassroon it is 
alsost iapmsible to connect eo^naters to wdras which 
in turn will allow connection to a wide base of 
resources currently available and plamed. The federal 
sen^ expected to bo available to su^mrt the 
dcvelo^nt ot the KationmX Hesearcl: and Education 
HetmrX (SKEW) will not be put to the best use uhiess 
tbis "last aila iss^ie" is solved. 

c. Phonelims in classrocsis can provide access to 
jjltsscflstissi# enrichaent prograas (the tc»ls they need), 
as well as full coursos, if they wore msled. As I have 
been resftind«l, only an individual teacher icnows his or 
h^ studohts. £very child htte a different learning rate 
and no nationally delivered clae$ can be tailored to all 
tl^ learners' needs. Nationally delivered classes have 
Men quite sucoMsfisl for special students (advanced 
placeamnt, highly s^ytivated renote studmts, etc»)« but 
nay not be as effective for all learners. We cannot 
afford to leave '•average" students behind. 

d* Digitally switched phone lines in classroDBS can sake 
available linKs through voice, data, and lov bandwidth 
video (conpressed/still*fra»e) • Tiiosc linxs can be to 
regional and national resources/ other schools, and 
international groups. 
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2. Financing I Just as 911 OTer^wicy aarvicia are financad in 
son st»«« by sorcharges to mzycme's phone toills. so «»Jf 
socially critical etlucationtl s«rvic« mgljt ^ 
uie sasMt saiBMir <witn careful aupervlslon by statas pxabiio 
utilities agencies of the taX«N»no conpanios' actual cpsts 
and cl»rge5}> 

IV. The federal gowna»«mt can assist with courseware by training 
teatiiers ftow to use these tools. 

A. Perhaps a national grant prograa (like Star sebools) focused on 
tialjSwf teachers to effectively use telocosaaunicatlon tools could 
2^d2J?oSd. fflSkrwDUld allow local and regional efforts already 
S«2SS^y tTexSi «u«i to offer services that night not otherwise 
be affordable to assist the teachers. 

B. A national directory of available resources V. 

and easy for tha elassroM tMchor to tise wjuld be critical. This 
nay be part of tl» KftElf. 

c. one approach to funding this type of training anjl clearingbMB*: 
airvlce^Sgbt be to have a -checJt off" on our ineone tasujs. 
OMignating tax dollars for specific educational services could be 
a vary popular concept. 

V in suBa»rY. I would like to suggest that our teachers need ewy 
lice^s t^^tion^el^rtronic tools, and the '^^"^ ^^jL fJ^. 
^#r^ittliv 1 hooe your efforts will enpower teachers to develop into 
Si SjilSSi to ^l^e SSr^ b«^and thus ^^^'^^y-^VJ^ 
iJucaticnal systea. I as reminded of an old saying that somehow 
BMW relevant: "Give soaeone a fis!i and thcv B»t «or a day. Give 
t^a fishing poie and teach the-- now to risJi and they will eat for a 
litetiae." • 
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Researdi on Ibleooiumunicateii Learning: 
Past, Presfciit, uxid Fiiliire 

By SALLY ti. ilOHU^^YONE 

b«ea condufitod tinea ih« 193fiu, and mutA it^Uiii^a figpee that ^nrhen 
gudti oaunra m waU deaigniHl, they oro d5 uift^Uw w ihoM taiH^ 
in a traditknal mvmminaaL MmI ut thU ^re^uvxii U baied 4»n • 
Uxoitad pqpvbltoD however, and Uie t»At«oi tAi v Itkh H can ba ganatv 
alized to iittm poupa is queati&ii^d Muxa r^avl i-aaearcb focuses on 
broadar iafuca, auch aa new mvirla of diaUtJCu la&minf and istar 
activity «timtagias i^r leamexu A a Uii«tani:«x i hei« ara atiU acana 
unanawarad quMtions relating to the uiv^^i ziia livt> tjrpcaof iDterac 
tion batwaan laamars and ihair iaacliuri». 



fvU a ctodomi^ fiw th9 Uniuermiiy vf North Caroiina, Chapni UiU, in opcr^ntnl 
pity eto(c^» SAa foiff&t ptiy^udbSf b^fi^^ b«»m ing oa acudMn$k odmini^reUar at tfu 

/br Inttrutikmai nkeonunusiicoJwnB. Shg no^ dirtcU tfu IKfitem CoapmMUim /br 
&jyaiijbAa< 7klMommunicQt»n$ ia Boulder, Cdaroda. She pub!i$h^ fm^mU 
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AtLowt the country educational 
admimBtrstara ttom •Umoba* 
Ury to po8l-»econdary levels are 
being faced with demand* lo pravida 
eclucsliwMl equity to Oudmta i«- 
gardle^ of fJbe students' kcation. 
aeMiral\y. these (knands are m^M- 
comiAiibd ky the masiiiva aimiuiila 
ef funding thai would be required if 
tj^tiditioaal metltodii— lequirit^ new 
buikUiiBB. new tca4:hers, new supp(»t 
personn^ and ntiw support «y^«as 
— war* use<L Conse*)uenl\y; adminia- 
tratora in imieoising uumbere are see- 
ing new ways to effectively delivar 
cjasaes to Ktudania. Dibtance learn- 
ing has become an uttxactive option. 

The solution to the admlnletra- 
tor'sdileimna ha» centered on the itae 
rf recently develt^ied l^leoommuni- 
Gfitiens techn^fiitia Ihiti «ikw fltu- 
^ to be linked with faculty ¥ia 
|. 9 lines, cable television, httad- 
cabt and minwava netwoAs, and aal^ 
ellttea. The media being used range 
ftom telejAone conferencing, tele- 
phone^eomputer conferendng (a»i^ 
grephitt), one-way video with audio 
interact^ and two'V»*yr video to coin- 
puter conferencing. In the paat few 
years the use of such ayatema by edu- 
catura haa prolifwratwi dramatically. 

In orde'- to spewi up the develop- 
inisnt of these sysleius to serve ele- 
mentary ftiid atcoudary school stu- 
dents, the federal government ia in- 
vesting millions of dollars ihrough 
the Star Sdioola Grants Program. It^e 
systeme developed under this pro- 
groro are already aerving tbouaando 
f^leamera artmnd the countiy.' In a 
I. Fy»nkWi»hn>w.-StarScho<a»DiiUw» 

ANu ia &iumUon Journal, IWm-i* 
imih 



1888 survey of luiveraitiei and ed» 
legM lhal waie raeabera of lha Na- 
Uooal Contlnuipg Education Aaaod- 
ation, 81 ioaUtutioaa In i» rtatM 
reported using a varietgf ^lal^niD- 
rounicationa taduwkgies to aarve 
their atu^nta si a dii^ce.' During 
the 1^ legiateliM seaolflnB. 9<^U>a 
2& weatem atstea aumyed eidab- 
Ualwd aome type of eduwitional tele- 
coamunkationa planning process. 
Of those 16 Btotea. 4 already had ed- 
ucational teleoMawunlcatlMis aya- 
tenia in ydace.' 

WHAT DO we KNOW 
ABOUT KmCnVEIHiSB? 

The sudden SnveBinent and activ- 
ity in thla way of Unldngstodenta and 
ieadwra brings up the qu«iUon eS 
what we really know about its efTeo- 
tiveneaa. As it turns out» Tea««rchH9r» 
have been examining Ihia iaaue etver 
since the eor^ days of radio. 

Earfy mearc^ on tkctrwuc 
media imtmcHen 

As early as 1939, the efTtfctiveneaa 
uf inatructioa via radio vras tnveMi- 
gated. Researchers divided 300 De- 
troit public school stuibnta into two 
groups matched for ««, grade, and 
measured inlelligBnco. 0 n«> gmup lia- . 
tened io their IS lesiMina ov«r radio. 
The Btudenla in the other group were 
•L 8u»WllU«and&iitnB.Brtilw«J(>0ira0- 
lury of DuUmci Stbteotlen tKrvngh l^Ucotn- 
manieaiioat (WMliia«iun, DC: NtUoc^ Uitl- 
vtriUy Conttaulag Muwilenj AtHCiaUim. 
1989}. 

akctient in VUnk t9S9 8tot» LtMuiatuM 
Mtlont, WICHE (Bottldar, CO: Vfmtmn 
tnttsvlai* C(iinna»«m fbr Hlj^iw SAicaUoa, 

im). 
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Uoghi thA Mma Itnma ly tradi- 
tioMl n«timi8 «^ wm Mt peimitr 
tid to UBten to thi ra& bmadcsste. 
AO lif tha student! th& mm 
taiM Ihraighaut lim wine of tlx© 
uperiDMot. Tb^ iavMtigatora re- 
p^rt^ tlut thm ttiideiitA takix^ 
tbsir duMM via rmdiaperfbrsMd u 
neU M €»* betS«r Ites tliOBd in e tra* 

In the 19«ta, at la^ five nviw 
•rtklat urnra puWiilmri axsmimAg 
hundmia of studiM eompoii^ 
i^Aad inatructkm ind IraditioDal 
daaarocim ioBtnictiMit Th» iXMndu- 
abM Kacfaad hf Mdi of the ravioli* 
am agTMd thtt, at wirrt» t^ra wen 
00 significant dilteraDM iniaaniiDg 
adkdavaxaaal betman Ibma modea oi 
dalivoir- I& wveral Msaa^ the tela* 
viaed instmction laMtted in higher 
taatiiteorea*^ 

1VpicftU>« the effwtivei^uid of dis- 
taiiM laaminj haebaen wdaifurad 1^ 
cempariDK teuft amrra and ether 
achitsvament meiauxea li i^d&j^ 
whu uxe taught ki the fuc4^te«£««e, 
tradiUonal daaanmn wiih ihmm of 
^ckinta who are taught at a liifttanro 
using teleeommimkaUenA tMhnolo- 
giea^ Hie evidaosa leema to support 
en cquaUty of tMt acorea. Wili 
mtizhen made a repwt to Stmai^ 
Cooimitted on Ldbor and Hmnar^ 

4. C, Cock afid a L Nrmiiak* *Ti;c3 
£d^MaMiiiaJSc4e<tfdh»l9(l),S06^9a»3&i 
of TUhAuksT Appilat to Inntmclxn: A Bum 



Si^itodi on tue uae of inteirafilive 
t«lavbSao in niral ackocd diatrfcfa in 
MinntwitaL* No fliatfaticallf a^niii- 
izauir i£ffisraj^.a in achkrimnant be^ 
i¥twa tl^ injrtiuctumal^ideviaioo atii- 
denta and tii^ir poors takii^ a wkie 
irario^ vS ekntiM couiaoa in tracfi* 
tioaal daoaieciuf woM fcoii^ fo"* tlie 
yearabotwebn l^and 1986. 

Hobindon viewed the precfiawitf 
a difitanra-ioariunff ooomtiiiro .of 
four rural fllinda adieol di^ikie.' 
The oonaortSuji 

to iiicMasa tlui immber of eouraea 
that couU lie oGEnrad in each of the 
MhvciBt to proo^ achsevameat aa 
meaaured by txmUay of adwiced- 
levt$) oottiM WHrk, end to increawthe 
afTici^ncy ci the teachwa' inotruo^ 
tUmal iun^. The rsview omduded 
that tha pr^ust ^ective^ adiieved 
it i i^ooLi of ucjianding the cunrkulum 
rmd ir^aeating tuad^r ef&denQr. In 
t ddit4>n, iLe ^ptodenta in the remote 
iuaiiuctioiiftl'telavloion daasroom 
i»cort;d juftt a* well aa thair counter 
pai t<i iu tr^diauxxal clafiarooma. 

V/hilo tht^4i atudenta may be 
leniuiiig iv. di aa their peora in 
tr&Jitiuuki ela:4aroomg and reapoxid 
in^ i>iibitivt ly to lha teduioloKK therR 
U uvidjH'^ buggtiat that, it givitn 
Ihu uptiDp, tluy would prefer a face* 
tv'fai:v- 4;nviri>aindnt, In a 1067 tior* 
yvy ijf tfUid&i^^ taking claaaed deJi* - 

C. Will Kjiwi^M ''&4iacAlbn anJ TVW^rd* 
ti -jjv^'ai^iu: Pi4, :r^ri in P^^f:^^* EHlC KU 

tiiUi^«9{)& L^Ijlt Aud HuoiAiiStfrvu-rfi, l| Mat, 

t hLiCxiu ^ ViUunaut?. ^Aa I\s/*4iU ion 
ijf iccnni*:** lf:»tt#»U^B* * V./ 

K^^lt ; ED ^ ^Sa u'ftpcur J^isvrmi al ihn Ai>- 
&jiUdL ^^uv«i)ij4)n Li iLaAi^^u l\;a for lut^cft- 
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ared over a MtelUte netwurk^ 70 j/mr^ 
ttnX indicaled Unsy wouid €hi»m a 
lr£KlitkmmUy tauj^t course oirer tl» 
MteUito couTiia«* Stnne of the reesoM 
tiiwe students g/^ve were tw laudi 
wuiii. some ilUncuity in hearing, dif- 
ficulty in contacting the teadier. ai^ 
inadequate teaser {H*e|^ation and 
training. They also said, however, 
Hint they apiimiatad the increased 
number of course offerings and tl^ 
tnturrsUng instnictioii. It shcaild alio 
ho noted that this network was just 
beginning in 1987 and has matured 
since that time* 

If these technologicaliy deli?0red 
classes are the only w^y aome of 
these students can have the Of/potUi- 
nily to takt a particular class and if 
they learn the mat^l as well as 
their peers in trsditional claas^ do, 
it seems that the ciasbes are effective. 

Nonetheless, it may be that '^ec- 
ttveness'* needs a broader defmition 
than t«8t scores. With regard to els* 
mentsry and secondary echoed adiv* 
ities, Vatey and Coweti point out 
some other aspects of ths effective- 
ness of d^tanoe learning.' These in- 
clude a positive attitude on the part 
ofbtudentSi hi^cr Uveltf of oomnu- 
nication between s<:hools and dis* 
tritis, greater levels of parental in- 
valvement with the eoun>es, and the 
ability of teachers and students to 
apply to other areas abilities ae- 

a Srma O. B^ktar, The Eitoti of LeBm- 
Sy BmMUU^ m RmtaI S^voi^T EBIC ED 
3S4 6W (P^pex diUrared fti Usming by S»t^ 
«dUu C«nfef«iM«,1\il»«p OK, Apr. ISSTJ. 

9 Aiifi«BeUy«ndBh;henlN.Coi»tO»fiM^ 
ioncM BdutoUOAi An Otmrvkw, EBJC 27S 
SIS (PofiUnd. OA; NiMlhwMi JBigiond Eda^ 
cMUm\^ Labarslofy* ISIkl). 
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quired in order to use new technolo- 
gies in an educational setting. 

AduUleamen 

Mora analytic studies have been 
comhuled using oollege^Uivel and 
otho* adult isamera Just as with the 
youngor lesrnera, tber» are many 
studies that oomi^e the achieve^ 
ment meawras ^ oldeor ntudanti in 
teteeonfi^miced dasses witli tlmat uf 
oldbr students in fsoe*to^aeedaBi»« 
Avsriety of^ult teamm have been 
examincd^noncredit suitlt..«!ii| un- 
dergraduate students, graduate stu- 
dent^ labcffat9vy aulse^< and so 
forth^in a variety ol eonteot areas. 
There is general agreecneBt that de- 
livering daasdi via teleoonfereni,ing 
is as effective for learning as ere ti a- 
ditional dasaea 

Blackwood and Tireiit eumiutfU 
learning differs ncea between adult 
students in a nencredit finance 
course^ some of the students wen? 
taking the dsns by sudioconferene- 
ing and the otiM^ra by a traditional^ 
fsce-to-laire teaching method *^ I'he 
inveatigatom found iM>differences be- 
tween the two groups in the sciount 
of learning. FuacuoU tooked at the 
difTerencea between resident atu* 
denti nnd reroute students taking 
college das6ea via audioonnf eiencing 
with a graphic ooropmeat. His anal* 
ysis indicated tbat iha adtict tuiunl 
acorea nf the renpte stud^its were 

10. Wm Blukimd cad CUfll* HmtK A 

end A^cUivf ill CMoJiMiiatt^ 

eaOMol Jfifomoilon l» AJiito. EBIO ID 026 
924 (MaahaUaa; gsfiiiBteta Uni/vi Co* 
<^inw ExUailoa Senfi«#, 10fiB^* 
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aqual to or better tlm the &oqi«b of 
the mident ituctente*^ rinaUy, Hoyt 

uate ami gndti^ itokaiU taking 
U^uaidmmadd cUsMi pwlonxiMl as 
«rdl un & variety of mMAireB as Etu* 
denta taking identical on^cauipvis 
clafiftt*M " 

A nunne omi^ aMy^^ of tid^ 
codbnendngand the ftctcm that tn^ 
fhtesM offMtiva laaming was ra- 
petted Igr Chapania." Ua amended 
that aame conmiu&kaUaDa taaka 
fjf^^cally' used ia-i^ai^ are aa «f- 
ftdive^ aeoofoplialml over a tete- 
aoaimimi«atto»i9<tam aa in a face- 
to-face ateaerpMk Ihoa is^udaaoc- 
cdiaqgiag iafiumetkai, Golving prah- 
laiaig and genen^livMeAfr 

Vandcdiiaar analysed ti%e baalc con- 
l^uratifiii asrd praeedurea of tele- 
CNUifenadciss daaamaaa in terma of 
hsm thegp aaoowagt ar fimit student 
d^laj^aex^ wiH^ il par^^m de- 
walked Arthur Q^ckeri^g, a stu* 
dcni^Uivebimiaflt adiek^^ Sba ooodu- 
ded that whlki aludefil cognitive de- 
me^ment ie cmipaiable to that in 
traditional damta, tte taleconfer- 
cAcIng anvkonineiBi aa it it cwrantfy 
haing uaed doea not ftaiw multijda 
dimanaioni of atudant development 
Shu augg^a that the barriera to 

II* PAy<4 A. PuuM^4 Sludj^ ofnsicAina 

ERIC SOOU Ml {Moi;pai0W]B: Vi^A ViiviDlk 

12, EtaaU R Hiyi aed David W. 
'Tkft EfffidhiiiaM of l a k e ma mBteatlaaa M 
» SdueaOml SeUmy ftnUm," EBIC 811 
070318 (MftsttartP^ Kwm Sttte Unhwrtity, 

iim 

fkbcoiifuvMMi S^fdim final i^pofti SfitC 
BO laS aoa {BilOwm tOk Jdm* H^dm* 



davalomant sxc mt a <fireot remit el 
the taleoonfeiendns envirooment 
par ee but rat}i4;r limited or inap- 
propriate teaetiing behaviora cm t1^ 
jiMit of inatrociarB.'* 

Evan thoti^h there are no mea* 
Mired difTarencea in adiievement, 
ttiult^i like }fHuigw leamers, aeem ^ 
prefer face«to-face teachara when 
they are giv&i a cboioa. In a atuiltjr 
comparing ixa'.nietioii via tetecon*' 
fai^ncing, fiictrto-face taaehini^ and 
a oumbination itf tiie two aiethoda^ 
Davia rcpoMe that aa fiKe-tchfaoe con* 
tact incraaeee, ao doea the learner^ 
aatiaJaction with the inatructioaaal 
method^ ^ 

Although atudanta, xieganUeea of 
ago. eeam to :taxn omrae nwlwieli 
equally well ia traditional and tele- 
oommumcat^d aituationai Boma dif* 
fenincea in atudmt nactiana have 
keen noted. Au mantiimed previoualy, 
atudanta often prefer the fiue^ti^lhoa 
Betting. Wa d6 not luww whether thia 
ia a raactioa 10 a novel laamii^{ art- 
ting or whithei it actually haa eoma 
effisii «m 0%'ef all laan^i^ that ia mA 
nilactad lu i^i Booraa* Sme would 
argue that u^t ihera do mora thanjuat 
preaent ni&ten;d. 7hxy interaet with 
the eiudenti &nai¥«r que^na, en- 
couragd tha btudanti and aeaiat the 
atudent In lindarstanding the lea* 

niDCos,* In tVlccofl/imrjic/Af amd AfacOMle 
CoinmunimUfmst V, Md. FtH^r ud GL <U* 

toosloOf C#&ter for Int^cartlw l^$^mta^ 

Ii« 0»lora8iJl.bAYii^*Sy«IuaifliiasdCei^ 

to-Facft IVmirisg md the Effacts on AUiUtd* 
end tMralj^CPluU dUe., DiakeUab^ml^ 

lead). 
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Mms. Biiioa tlie advent oftel wom n m- 
n^liooA systoms that allovr ato* 
dents and teafihara to ba linki^ tm 
twi>-way cMnmuiucaUon, it aamia 
pos&ibb to have the vital aqiacto of 
tha taadtier-student ralationahip pre- 
MTvad at a distance. 

WHAT ARE THE LI MJTS OF 
0UK1WOWX.&DGS? 

MMt aim;de comparisons of die* 
Umct: and traditional atudents <to in* 
dieata that learning la eqpiivalant for 
thrae gnaipa, but thoPS ara limits to 
aur ati&liljr to generalize from th^a 
findings. In 19S9 the congTMsaimal 
Ofilce of IVchnology Aaseaainant 
compiled a oomim»handiye r^fxnt on 
the use of technology for diatanoe 
learning. Tha report soakaa it clear 
that tha vast m^mty irf the litam- 
tura on efl«ctiven&ss ia baaed on 
h^iiMy mfitivatod aduH laaroara.^ 

The typical distanco-leamlng pro- 
gram in aaoondary achools has tar* 
gated highly motivatedi coUago- 
bound stttdenta/^ Evaluations of 
guoh prpgrama indicate thai these 
tdgh school studrala seem to aigoy 

tS. UA, Congrwi, OfTice rf lbchisola0 
AoMMiiiviflAV LUking for Uurnin^' A t^BW 

)»Sa},;.44. 

wiMy rei*il9isd m m\ «IT4nWv iwl for rmtfinf 
^immftoi among Iow-*<hi*>4ni ttudtoU, 
lni:iiMHimg itudftm moUviilon lo loMrn, and 
ft3maiifig«lud«iil Thii mev^ ii 

mmmuM to V3^ Congre*^ Ofllce rflWi* 
nO^s Ammmt^ Bmer Ojv Ntm Tbob /or 
naehing ami Imnini (Wtihii4U»0, PC: Of- 

rHklBftk}idoe»o«A«l^ UcoviyUisrciiBrch 

00 technelogiMcofiAlikfvd MnoMbloitaoli.* 
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th» asperiBOM vail mm* aa wiU «n 
class tests as their peers wk) am 
]&y8ic&Uy preenit with the tea^ 
era.'* Ilia ftumtkm ii ihe effiacUva- 
naaa of distonoe laaming for s4)Mr, 
lesa mt^vaUd atudeata remain* un- 
answered, howcnrer. 

In a 19A7 review of efTecUvenesa 
literature, Eieennan and WiUiaaaa" 
found CO lAudiea that com pare differ- 
ent oanteiA areaa and wme ccsapar^ 
iag Uta efrectivereaa of bistnictiDo 
uaiqgdilEaraat insUuctkmal daaigM. 
What 866818 to w«rk with one qiedllc 
course may not be as effective with 
diiSarent tiypea ercouraea. 

Helen Warri«wr«Burke* pointa 
out that a televised teacher ia not 
able to provide ttie individual encour- 
agemant and opportunity for practioa 
that are essential tar a ue c paa &i l lor- 
e!^ language learning. We csanot aa- 
eujna tliat» because a caloilua eouna 
can be effective^ taught at a dia* 
tance, afarelgiil«oguBgs«laa8 would 
ba equB% efTectiva valng the sane 
tedinical deUvaiy Qrstems and tha 
iiuUucUonal daaign conoqda^ 
Another concern arises whan ona 
tri» to generalise results from stud* 
ies that compare rssidsnt ooBsga stu- 
dents and oflkampuei students. Theaa 

as. Wiilir«w, ''SUkr School* DUOano* 

Hull}*, SiaUuHd0 S i ns lnati & n Ripofi m Ptvduc- 
Hi^ify fh^i Studkm BtiaMt impfm^ V^t 
cf7kchn(JicsytoE^9fUiSducotk>niJhy^ 
•ubrBpoft 3, OlKOACtf Siheaiim in tU^wiofy 
mui Smmda/y SchgUB: ABniMm of Am Uur^ 
oUift, ERSC ED m 3^CU§m, VT.WmMmUh 
lofUMis for Bcacen^ ^ Eviloftliai^ 1SS7). 

aO. K93m P. Wenlw-Sttilus *DtiUaoe 
UMnlag: What W« Xtool Xaov Cm HuH Ub^ 
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ofikftmpuii studdnla are umi&Uy a lit* 
tim older than their Oivcainpus coun- 
tai}»ru. Th^ are uaualiy employed, 
and, frequenUy* tlt^r ara takini; 
dasieii that have dinsrt nrievaace to 
tlM woik tkey ara ^lii^ In other 
wiMds, these be Iwo difTurent 
popiiiaUone, and the comporiMna 
miQr be reHiectiDg more than juat the 
hiatrucUonal anvironmaDt 

WHAT WE NKES to KNOW 

TWanty-fbur yean a£D. Chu and 
Sd»*amm miggeited that the quee- 
tUai la uot Mfhetbermedia » n be 
to teach but how tht^y can betit be 
UMd to teach*^ lliia kinga up aev- 
aral eaiQgn4iaa of inqitdiy ih et will be 
fruitftil for (utura reeearchertj. 

iMtruciional design 

In the condu&ioa d an ^xtamdve 
ravww of the ikerature on diatance- 
learning efTectivecma, Nil Whit- 
tlngton pcdntad out that the xno^ 
critical eiaiMnt in aludent acliie>^ 
ment ia effective inatrwtsc lal d^^&ign 
and indUuct^nal tachniqwi* regard- 
leea of whether the inabruction is de* 
livered by teieviaionor by traditional 
maiAt.^ This aeema to be the bottom 
Una for all inatxuctioiial delivety 

What are the InstnietiQiiai de^^ign 
piincxp!aa that snake dlatance learn* 
ing iDoat effei^ve? How can 2natnu>- 

SI. OcdfHn C Cbu aaA WH^tr a^brAnm, 
iMming from IhkuUkm: ¥fhoi ifu Bmwh 

BP 109 m (Wwhinglm, DA Nhlhrni Aaeo^ 
ditto efMttftthwtlBmi^aiiwa^ 18671, 

ftefl.l(l);<7*&7{ieB7}. 
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tianal di^nigni^rt taka better advan- 
tage of all the te&:hnolfiigieB cwrent^ 
available to a^aiut tearaere and not be 
limited by our i urrent atandanb of 
the traditiyrial faca-to-face claaa- 

Supp^Jtt for UMksrs 
ami iUudtsnU 

In a <»uxvey i f faculty uaing tela* 
cummunication^ vevhnoJoffir to ti^eb 
aiaUance learnem, one of tha 
frequently mei.t toned auggeatbnB 
waa to providi2 facul^ with more 
troiidng/' T).« aainiisg deaired was 
not only on how io use the technoli^ 
Lut alao on utrategiea for teaching 
ttCudcnta at u itatanoe. Aa V^ndi^^ 
huar'a analyjib atrongly miggeeta^ 
U'leoonferancing teachare muy not be 
uaing approi ri^ta teaching behav- 
U> hiAp thi;ii* atudenta ftiUy de^ 
vrlop/* What aril the minimal sup* 
|X3rtiiy»ttma Jbutitiatructorinoedin 
urdi-r to tnanah.tt) their faoo-tchfaoe 
daaeetf into ti^Uvimtmunii^ied claai» 

Diiri;r&nt itiiicunforencing aya- 
Uau — nudiui rapliic, one-way televi- 
iii^n, tv^\i'Vft$f t4jleviaion--have all 
Lt^nrft^partui ii be elTectlve learning' 
Mild L4iai;hii4i; iot4». What Inatmo^ 
iiunalatrat4;gieit iirenecea»ary forthe 
i;nrecUv0\iae if each of tibeseayatenia? 
What inatructi^'Oal aupport ia neoea- 
baxy fur teaeher.s to be able to tiae 
Lach of theee ay^iema efifectlve^y? 

as. JUy W CU >.ir 8a1]> ti, Jahn- 
^\otH, A Critical luvkrn of iht U§€ cf At^ 

ki«nsalle»U UMvuil^ Ognwiiom, IIM)* 
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Hwre is another critieal group of 
quartiona concerning tha aceda 
k»iifn«re. We know thai diataxJS* atu- 
denta want all the <drvioua aenrteu 
provided in a Uaiitional aettinff, 
such «a hhnxy aooeu and advialiig.'' 
What other aerviom and support do 
they need to make the learning expe- 
Henoe aa rich aa poaeifaie? Wbat is 
them in the fsoe-to-fooe daas that 
mijiht be incorpiM-ated into di atanop - 
learning strategiea? 

Different student population* 

There ia veiy little teaearch on 
how well differ^ii populatimu re- 
apond to diatance leaning. At a ro- 
oent amfereiKa on di8tan<»4eaniing 
iaauea for l«achera»" a toauier of 
learning'dlaabled childrea pidntod 
out that ahe thought Uiat teaching 
witk intaractivo televisioD might ba 
vciy oiTectivo for her atudenta. She 
mentioned that Iheae atudents seem 
lo have an eaaler tima pE^ying dose 
attention to televiaicA than to pecqila. 
Thia is an iniereating id»arvation 
thai warranta f^urther research, 

As previoualy noted, there ia veiy 
litUa informaUon on vrhether the av- 
erage aecondiaiy adiocd atud«it 
vrauld rsBpond as w«U aa do those 
highly motivated etudento who have 

in OtffoAM SdueatitM A Sttufy tflh* Okla- 
Aoso TkMui taitmstion Sj^^m, 0>h>wm i 
BiaMivfc Omier for dwtiinitoi PtafMtJmui 
and HUjbn EdiiMUtt BafwH Ofaaae. Oklt- 
bojn* ImhrIi tar CoDtimilBg Vtvbirie^ 
and nigtiH- BdiMtfian, Jab. S 

iS, "AMfalsgasdUatsifliatalfi^iuci,? 

ativ* tar SAwnKaaft) TbiBcsamuntutlPB*, 



been invfdved in tlw diatai 
ing pn^octs. Do average 
need siore personal cent 
Buch aufqiMirt he piovidsd I 
facilitator who may ba a goc 
but not an expert in tha sul^ 
taught? We do know that 
with kaoiwledga of their I 
Sftudanta' characteristics ca 
dliact on student achievem 
what types cf^dUa would ft 
need in o^^er lo piovida a% 
the aeoondaiy or etemfin ta 
atudant? 

InUraetiaity 

One of the aaaumptiona 
in the derign €i moat eoni 
diitanea-leamiDg ayaten 
need §or interaction betv 
danta and their teaehera. Ik 
and aHidenta need U) see on 
for ef&etive ^earning end fa 
to taiia place? Ia real timi 
teacher «r atudeni-atuden 
tion really the beat or only 
Bobert Whitim^ a t« 
EngUah at Millaapa CoQai 
siaaippi, reporta that i 
conferaooed discuaaioos be 
stu .Asts reflect higher leve 
cal thinking than do tradiii 
discuaaioos and papem." 
finding waa reported in a 
learning setting kgr NiHinai 

f7. Jm Bntkji Itechar 3c 
Studoit Acikltv«iBnt' Amarbea 
gitt, fUKDaoeM? LOd. I8M}. 

SB. tuAtUVn^av.'V^Vii 
Cwaytttf CmiurUKm tolUcbCr 

ptttar and Audla IklaeoBf^a 
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rampiatw and unUo confar^idox^ 
^hidb bi»UMeiii|ilMeaffAW-Uhffite 
diaa <Mgninknig tdiHieo kb tole- 

am of Ui8 giMl adviiUagu of tLti 

on a aimiUr <>f 
kid bandicApe^ i^^hmal or ratiimal 
Momifl^ usual amrlivanMd in face- 
UrfAaadbcuariou^ and fitborcbarai:- 
terirtka that woaU tend to put atu- 
daata €«i unaipial ftMrting in the imihl 
dafiwaMB aetfcii^ 

l^idMr and itudml^fitudaat interac- 
tiro 1)a mora aObrtiva than tradi- 
tlaoaS typea of iaiaracliflm? Can ILa 
dtmooatk n^Mtft af computer cuu* 
KTtauAsog aUow iCudenfa wbo typi- 
taUy da not angaga In dMBroom d^^ 
cuMlani to be mm likely to aximiiv 



tlieir tlHHigfiCi in thia mode? la this a 
pottMdbki loaiiia c^anoourailng active 
partidpatioii in tha Iraniing imcraa 
on tha part of timae i^jdei^ that our 
iroditionil claMraom piacedimfi do 
not effediViV/ raach? 

bXIWMSLM 

in fari dr» t^dJaooaifeyandng ia anak* 
ithg clftMM ii vailabte to ^deata ynho 
otLorwiBa windd not have ac^^B to 
Ihnni, Hici-«/ » a bug hiitaiy uTra- 
aeandi antabliahis^that fltudantaeaks 
laani off jcUv aly via idoctMnic media. 
Tha reaeaTiJx qucationi that now foca 
ua ara or a diSfrant mtter» The/ are 
aia^ dtituied, mm lamtdiaig, and 
nuira fipc-diit*. Roaaaidb nmot now ad* 
dreMth:^ Lt^ioMoThowtMat ton Mall 
education III reiourGeB--^iaianc&- 
Ifcominj fit rutegiaa ki d iiddd— to bring 
qm;lity od loailon to all tearsars* 
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SENAixm BiNGAMAN. Mr. Lipt^ go rig>« ahead. 

im EXTBfSiON IMVER9TY 

Mr. Uptak. Thfflik you, ScMlor. for pennitting me to txnne from 
CblcHSKb to present testiimmy on this impcHtam issue. 

Yestenlay, Cbtoiato had six inches of new snow. AU of our ski areas 
are open, and wc invite cvcrj^y to come. That is. of course, if you 
choose not to go to New Mexico. [Laugjiter.] 

Senator Bingaman. Anyone who can*i get into Taos, we would be 
glad to have you go <hi up to CdorEKto. (Laughter.] 

Mr. Ldtak. I'm the Prcsidrait of Mind Extension Univeraty— the 
Education Netwoilc— the Nation's fa^ growii^ basic cable television 
S6ivic6. 

Our parent company is the nation's ninth laigcst cable television 
operator, and we're the primapal caWe TV operator in New Mexico, 
serving the Albutpicnquc metropolitan area, as well as the Otics of Grants 
andSoccoro. 

hi my brief testimony today, I would like to make two points 
concerning distance educatioa 

Poim number mc. The U.S. caWe television industry today serves 
more than 55 million caWc TV subscriber households and is now the 
domaiant means of the deliveiy of television to the American pub"C- 

Two yeare ago, most of the Nation's cable television operators, called 
MSOs or multi^e system operators, agreed to participate in a project 
called CaWe in the Oassroom. These 43 MSOs nqjrcscni 82 percent of 
all U.S. cable television households. 

We agiccd to do the following: AU of Uk caWe systems operated by 
each multiple system operator would provide oiw standard cable dropaml 
free basic service to all consenting public junior and senior high schools 
passed by our cable distribution systems within our franchiscd areas by 
December 1992. We also agreed to provide cable service to all consenting 
state accredited private schools by the end of September 1994. 

Now, many cable companies arc gomg far beyond this minimum 
commitment. Many arc wiring aU of the classrooms, raising nioncy to 
support distance learning projects in ttaiir communiUcs, and so forth. 

Joining with our major program suppliers, wc agreed we would 
provide educational programming ofTercd without commercials by the 
programmer members to the participating schools. . « 

Further, all of these MSOs agreed that all partiapaung schools will 
have a minimum of one video cassette rcconicr, one television monitor, 
and one equipment cart in every school. ^ , ^nn m« 

Well I'm pleased to report that as of today ncany i.ww caoic 
television systems in the United States are participaUng in this Cable in 
the Oassroom project At this lime, participating cable systems passed 
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more than 18,400 junior md senior high schools, md 15,500, or 84 
peiceitt, have lecdved caUe service as of this date. 

In your stale, Semor, for sxm^e, 81 percent of all the ctmsenting 
ptd]3ic and {nivate >inior aid s^^ high sdmols passed by cable have 
today M «3)3e service mw3& avidlabte. 

This multiniillicm dollar commitment has also pniduced a magazine 
called "CalHe in the Classroom" that cuno^y has a circulation of more 
than 56.000. This docun^ sianmaiizes all of the program commitments 
by the vamnis aipqd^. 

Because of tlus aggressive program, I aig^st to you that 1 do not 
bdk^ve tte Inderal Ckyvemn^ dimild midce any investmsit in }»rdware 
to deliver distance educalitm. Smellites, earth stations, and distiibuiicsi 
sys^s are all in {dace and avail^le, 

The cable industiy, with a fiill video ppeline into 60 million homes, 
presoits, I think, an efficiait (telivery syston that is alrc^y in place for 
the deliveiy of materials. Sy^em (^ratois have ccnnmitted to mdce 
service avail^dde at no chai^ge. AI^, there are other traJTsmissitm 
techniques that you've heard abo« today— fiber oi«ic systems, ITFS, low- 
power television, which arc availaUe. 

In my judgment, the coa of constniciing a totally new redundant 
infrastructure for educational purposes is not only prohibitive, but also 
unnecessary, aixi especially in view of the sites that have already been 
developed by the earlier Star Schools ftu^ling programs. 

On the horizon, as we've talked about today, new technological 
developments hold great promise. With video compression tcclmology 
brought to market over tlw next (tecade, there will be a major expansion 
of c^le televisirai dunr^ c^^city. 

In my judgment, the »;hools of tl« future will have access to scveril 
channels on cable tcIevisiOT syaems and will be aWe to offer a vari^y of 
distance education programs to their districts. 

Most cable TV systems will be coming up for franchise renewals over 
ihc next three to four years, and from what I sec around the country, 
school districts arel cities are making absolutely certain that a variety arid 
a number of chanrwls are availaWe on these rcfranchiscd systems. 

1 think it would c(»t billions of dollars to constmct a new redundant 
television dj.slri'aition system by fiber ojsics cable acro^ America. 
Construction of new satellite systans will require tk: placement of 
cxpcasivc satellite rwxive stations at cvci^ scIkktI. 

To me ihc only practical arxl cosi-cfTicicnt disfribuiion sy.slcin for the 
delivery' of materials is cable TV. All levels of government and all of our 
major schools should work with their local cable systems in this cosl- 
cffcciivc mile to take full advantage of this incredible commitmr n ibat 
die r;ibk* tflcvision industry has made 5o America. 

Nmv, m> second point concerns the funding of distance education in 
Ihc United Stales. First of all, our comj^ny has mcJunlcd MiiiJ Fxtension 
University, the lulucation Neiwr;} . The chiiiincl was fdundc ! four yrar- 
» ' > bv my • h:ii:T'ian, ( Icnn Jones His rop<< pf v , .. /\n.s'ricr. 
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a school, to ccmiKnc Ihc icctaiotogics of caWc and sMcUite, lo crcaie a 
naiimiwide dcctrwiic classroom withcnit walls. 

Today, we serve 17 milUon c^e and satellite didi houscholcte. with 
an additional 3 million C3qx«ted by ite «3id of the year. Therefore ^ 
early next year, with 2.9 perewis per housdioW, pertiaps as many as 50 
million Americans wiU have access to the channel. 

The neiwoik has bcoi caUed a life-long learning resource for a 
ttMnmunity. because it presents several major pn^ram elements. As 
you've hcani, wc offer the live interactive direct instructional matcnal 
from tlK TI-IN Network, advanced i^acement courses in mathematics. 
sdeiMX, foreign language, as wcU as studcitt enriclHnratt and stall 
developmcm. . . . , 

In aWition to secondary insiniction, we offer graduate and undergradu- 
ate cour^ a MBA progran frran Coloiado Sutc, and a b^hdor s 
dcgnx comriction pix^ram frwn the University of Maryland and a vanegr 
of^r materials for the Nation's consumers. Wc arc afRUatcd with 20 
of the country's most prestigious colle^ and univcrsiUcs, including Pcnn 
Slate Kansas Slate, the University of South Carolina, and Cdorado State. 

TIK secondary school programming from the TI-IN Network w^ the 
original recipient of a Star Sdwls grant in 1988. The TI-IN United Star 
Network provicted interactive instnictional services to 316 sites, scwmg 
more than 20,000 students with credit and noncrcdil courses and more 
than 100,000 teachers. ^ ^. . 

The OTA has documented the effectiveness of this approach to 
distance education in its report lo Congress— Linking for Learning, hi 
fact, the success of TI-IN and the dononstration Star Schools project led 
OTA to introduce TI-IN to Mind Extension Univcreity, thus providing a 
low-cost efficient way to disseminate quality education into schools and 
imo the living rooms of America. 

I want to encourage you to help fund the ongomg program deveiop- 
mcrt for these netwoiks. Stmie of the poorer schools that were involved 
in the eariy Siar Schools funding simply have not had the financial 
wherewithal iKcessary to continue the program once the demonstration 

project cndwl. i. i i 

Money is rM!cd lo finance the development of programmmg at Uks local 
sdiool level. Help the schools aiross America, paiticulariy educauonally 
and eccMiomically disalvantagcd schools in both niral and urban settings, 
to pay the modest sums necessary, to provide access to master teachers 
and dissanre learning techniques. 

I'm sorry that both Senators Thuimond and Simon had to leave cany, 
because bolh of them have appeared on our network and have talkwl on 
an interactive basis to stuctents in their home states using this technit^. 

I know 1 speak on behalf of my colleagues in the cable industry when 
we say we're ready to provicfc the last mile, the distribution system 
necessary to bring this material into America's classrooms. We can, in 
Glenn Jones' words, bring the facilities of satellite and cable TV together 
in order to make all America a school. 

2,') 5 
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Thaiic you, sir. 

SENAim BiNGAMAN. Thai^ ycHi very much. 
{The iHCpared statement of Mr. LiiHak follows:) 
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PfKPARED STATEiSKr OF OfSOORY 4. UTMC 

Thaalt you, Mr. Chairman, and members of the Committee for permitting me to 
come ftora Colorado to presrat testimony on this Important Issue. 

I am the president of Mind Extaiskin University: The Edncatlon Network, the 
nation's fostest growing basic cable television service. In my brief testimony this 
morning, I would like to make two points concerning distance education. 

Point #1 - The United States cable television industiy today serves more than 55 
million U.S. caWe TV subscriber households and Is now the dominant means of 
deliveiy of television to the American public. 

Two years a^ most of the nation s cable television operators, called "MSOs" or 
'multiple system operators', agreed to participate In a project called 'Cable in the 
Classnwm.' These 43 MSOs represent 82% of all United States cable television 
households. We agreed to do the following: 

All of the cable systems operated by each multiple system operator *w)uld provide 
one standard cable drop and free basic service to all consenting public junior and 
senior high schools passed by our cable distribution systems within our franchised 
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am»lvDeci»bvI99^ We al» agreed to |Hti¥kic€altetele?i$ira 
cfmseotiag state*accredlted private sebools by the ead of September 1994. 

Joinbtg with our prngnm siinrfiers, we agreed that will provide 
edsratkmal pn^amiBlag c^h^ed witho^ commericals by our prDgrammer 
mmbm to tlie partldpatlag ^^Is. FsitlKar, all MSOs apeed that all 
imrticipatiiig schools will hwe a raiaimoi n ofoae video cassette recorder, one 
leievisioa monitiNr^ and one eqsipn^t cart in each school* 

i am pleased to report that js of today nearly 1,600 cable television systems in the 
United States are participating in this CaUe in the Oassn>om prctJect. At this 
tirne^ participating cable i^stems passed more than 18,400 schools, and 15300 (or 
84%) had received cabi? senrice* 

This molll-million dollar commitment has also produced a magazine, Table in the 
Classroom", lhat currently has a circulation of more than 56,000. 

Because of this aggressive program, I suggest to you that I do not believe that the 
federal p>vemment should any investment in hardware to deliver distance 
education. Satellites, earth stations, and distribution systems are all in place and 
available* The cable television Industry, with a ftill \4deo pipeline into nearly 60 
million homc^;, presents an f^cient ^stem that is already in place for the deliveiy 
of educational materials. System operators have committed to make service 
available at no charge. Also, there are other transmission techniques * fiber optic 
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fUstance karaing providm to create a oaUoawkle "etectimilc classroom withont 
^ndls.* ME/U,asttlskaofm,coBtlnuestolieliwfaste«grwdngcaWeB«workln 
Amexka, conwitly serving more than 17 million caWe and sateUite^Iish 
{Mntseboids, with an addUtioaal 3 mUllon expected to be lannched by eariy 1992. 
Tbenfon, by eariy next year, with 2S persons per hoasehold, perhaps as many as 
50 miUion Americans will have accras to the channel. The network has been called 
a "Ufelong teaming resouree" for a community because it presents several msUor 
pi^ram dements. On school days, it retransmits the live. Interactive, dirjct 
iostmctional material provided l>y The TI-IN N«worii of San Antonio, Texas. 
Oflfered are classes in foreign language, mathematics, science, and student 
earichment programs, as weU as professional staff development for teachers. One 
real-life stoiy of distance learning ssccess concerns Remigio "Mlco* Perales, a 
young man Dt>m Nordheim in south Texas, popolation 369. Mlco took his 
advanced mathematlcr. and science courses • not available In his high school 
curriculum - via this interactive televised distance-learning vehicle. His 
performance earned him a scholarship to Massachusetts Institute of Technology. 

In addition to secondaiy Instruction, Mind Extension University delivers graduate 
and undergraduate courses, Including an MBA program and a bachelor's degree 
completion program. We offer a literacy program, GED preparation, and EngUsh- 
as-a-Second-Ungnage program. With the Ubraiy of Congress, we present each 
week the Global Ubraiy Project. This project, fbnded by a $1 miUlon grant from 
ow company, seeks to bring to the nation the lai^gest reposltoiy of Information in 
the worid, A number of your colleagues have already appeared on some of the 
programs. 
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We are «fflnaled with 20 of the countiy^ rao^ i»«sti^as colteges and aaiversilies 
Inriadliti Penn State. Kansas State, the Uaivmity of SobUi Carolina, and 
CMmvte Stitft UnhmMy. Oar secondaiy school program provider. The TI-IN 
NetwDiK was tte managing putner an wij^Bal rrli^t of a Star S<*hools grant 
in 199SL Hw seed moiMy yon iMwid^ eaabled l%e TI-IN United Star N^wwk to 
provide lnt«:Mlh« instratfhmal services to 316 sites, SNving 
Modmis wtth credit ami noa<mUt coarseSt and nnm tbaa 100,000 feaehers. The 
OtHct of Tedimiionr Assessment has itocamoted the eflfecllveiiess of distance 
cdacatloay and c^TlAffs aiH[m>^ In its IS^ rqioit to Coni^ess, linking for 
Learal^ A New Cbsiw for Edncaiion." In fk^ tte saicwss of tl» TI4N r^earch 
and denMmslrMlon Star SdMwls project ted OTA to IntnidiH^ TI-IN to The Mind 
Extensira University mtmrk^ thus providing a krw^s^ efllcknt way to 
disseminate qnality edacatiim, mtf only Jim to schools bat also into ti» living 
rooms of Am.<rriaL 

i wast to encoaragc yon to l^p fond the ongoing program development for these 
nefworhs* Som of tte poorer schools that iiere invoh^ in the earty Star ^hools 
fottding simply have not had the financial wherewithal necessary to continue the 
pr^ram cmct the denwnstmtion project ended. Money is needed to fUiance the 
development of programming irt the load s^ool level * help the schools across 
Amertea - partlcntarly edocattonally- and economicaU^^lsadvantagMl schools in 
both mrai and vrtmn settings to piqr the mode^ soms necessaiy to provide acms 
to master teachers and distance learning techniques. 
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Progress Report 10/31/91 



CABLE IN THF CLASSROOM: 43 Cable Television 
n/luitiple System Operators (MSO's) which represent 82% 
of all U.S. Cable Television subscribers have agreed to 
provide a cable drop and free basic service to both public 
and private Junior and senior high schools passed by 
cable within their franchise areas. 
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Senator Bingaman. Mr. Vance, why dMi't you go right atead. 

STATCHKNT OF GARY N. VAIiCE, EXECUTTVE DmECTOR, 
SATEUJTE EOUCAflONAL RKOURCES CX}NSOHTnM (SEIK^ 
ON TEOfllOLOGY m TW CLASSROOM 

Mr. WAMm. Thank you. Senator. 

Just as an aside. I'm very {desed to be hsK, hal if ycHi would like, 
those of us wlK) don't share the beauty of your mountains in the West, we 
would be happy to cwne to both Taos and Aspen, and we could do some 
. com{»nitive studies for you. [Laughter.] 

1 am tte Executive Director of the Satellite Educational Resources 
Consortium— better known as SERC— which is a leading national, 
nonprofit provider of distance learning courses. We are based in 
Columbia, South CaroUiia 

Although I'm here this morning wearing the hat of a technology 
rEprcscmative, before I get into the teclir»logy side of things, I was for 
15 years a classroom teacher, and it is my experience in the classroom 
and working with stmli^ts of varied l^giounds ami inters^ that led me 
to my fascination with a belief in the uses of technology to stimulate 
learning. 

Last woik 1 n^ tlw privilege of sitting in a SERC classroom in 
Austin. Texas, and for 50 minutes I shared with five high school students 
ihcir experience as Uwy reviewed for tests in our JapaiKsc Om courec 
with Ihcir telephone tutoring partners in mral Drew, Mississippi. 

I watched those students as tlwy telped e^h otter, aixi I ateoitcd 
some of their energy as they demonstrated what haj^ns whai students 
take responsibility for their own learning, while using the powerful tools 
at the command of public television, in a strong, cflcctive tcjching 
curriculum. For me that is what SERC and distaixe learning in general 
is all about 

The growlh in SERC enrollment has been phenomenal and exciting. 
We started with a piloi semester in 1989, involving 59 schools and 363 
sludcnls with two courses, and this fall we are serving over 500 schools 
and over 5,000 students in 12 high school courses in 23 States. We are 
going to pick up that twcnty-forth (me that was mentioned a while ago. 

Every day 17 SERC high school classes meet via satellite and audio 
bridge for live interactive classroom instmction in math, science, and 
foreign language*— subjects such as JapaiKse, Russian, pre-calculus, 
physics, and probability in statistics. 

SERC student enrollment this fall is up roughly 10 percent over what 
it was last year, despte the fact that most school districts arc suffering 
from budgef cuts and jmjgram rctnmchmcnt. We obviously are on the 
right trm:k, ai^ I think tlw success of SERC lies in two key factors. 

The most of these is the fact that SERC is an equal paitnerdiip of the 
Stale Departments of Education and the Stale Educational Television 
Nctworics in our participating states. We are unique in that respect. 
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So far 8s I know, we aie the (mly distance leamiiig i»Dvi(ter whose 
govemii^ ^cture piovkks ssi ecpial vc^ for masters of the 
tedux^Qgy and the masters in the dassioom. but that is the secret of our 
siKrcess, and I bdieve mo^ stroi^y that any ^ccessiiil, new federal 
advmuie in ftis area mw A have m. its heart this same Idnd of equal 
{yaitiKr^p. 

The SBCxmA key to mir success has been the fact that we seek to tap an 
of the existing tedHiotoigies. Our name has die won! "satellite" in it, and 
th^ is air dcmibi^t ddiveiy m^diffiiism, but satellite is by iv) means die 
<nily tedmdogy we woik widu 

Sfxnxs SERC cmuses are being deliwied to scdiools this mcHTung an 
ITFS system, white in otto- areas, sdM»ls do gtt our courses over cable, 
and stiU other classes are l»Dadcast over the air just like a regular 
television program. We are also exploring how some of our suttcs can use 
their new fiber netwoiks to deliver SERC courses, and in using all of 
these itelivcry systems, we rely Iwavily cm tte telep^KMie wmpany, cmw of 
our most valuaUe tedmilogy 

Let me now turn to some of the spcdfic questitms you raised about the 
use of educational teclHWlogy. I think that before we can answer many of 
the key questions, it's critical that we first iitentify what kind of an 
educational modd we want that tcclmology to serve, and you've hcaid 
many sug^^(»is as to what that might be this morning. 

It's impoitant as we look at the possiWlitics of technology that we do 
not operate from the assumption ihitt we are liying to replicate a student 
and a teacher looking at each other aixl talking. We live in the informa- 
tion age, and the learning pnxcss is b«»ming mmih too complex for that 
approach to woik. 

Rather, we need to be empowering, in ^idition to the teachers, the 
studeitts to be responsible for thdr own ediKation by making available 
instractional resources both in live real time, such as through our 
interactive courses and ^dy groups, arel via databases readily available 
as the students' journey of discovery requires more infonnalioa 

As 1 saw in that classroom in Austin last week, students can take 
rc^nsiWlily for their own learning, helping eadi other and moving at 
their own pM« and questioning, all in a way that makes the process of 
learning exciting, diallenging, aiKl rewanUng. 

biteiactivc distance teaming can allow students to communicate with 
students from otter parts of tl« courtry, to interact with other cultures, to 
have direct contact with key policymakers through satellite seminars, and 
to tap the resources of the best research universities in the world. In short, 
it can pn)vi(te access to almost limitless sources of infonnaiion. 

So, how do we go the last mile to see that all students have access to 
those kinds of infomiation resources? 

We have literally scores of schools in virtually every one of SERC's 
23 states who would like to use SERC courses, but ihcy lack the financial 
resources either to acquire the ncccssaiy equipment or to pay the student 
cnroUmcnl fees that we require to cover our costs. 
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Gmng the last mite wtsild require the Federal Govemmcnt to help buy 
the technology di^bution Systran within local schorfs—the 
systan. most likely a saicffitc didi; computer axess (apaWity; telephone 
UiUuiges. along with the neccssaiy wring and aich stai^ 

tclcvi^oiK awl VCRs. . 

I hav- recommended satellite technology rot because I tWnk it's the 
only deaveiy system, but because I bdieve that saiclUic techiwlogy is, ai 
least in the short run-«id by that I mean the next 6 to 10 year— the 
most cost effective twdmology for getting the wictest range of resources 
into the hands of the laigesi number of siuctenis. 

Satellite dowiiUnks-comm«mly called didies-wiH oiaHc cveiy 
school to have Kcess to almost every agnal that is cunenUy available^ 
is likely to be available, in die iwxt decade, and they allow eadi scIk»I 
to dccicte for itself wWch agnals it wants to choose, ihjm a i»ess 
conference in France to a univeisty-bascd course in agricultorc th^ may 
come from the Midwea. No other cumatt <telivery mccharaan provides 
this range of options aral degree of d»icc. v i^-^k- 

Sudi a iMOgram of assistance to local sdwols, however, should not be 
in lieu of federal asastaiKC to those natiwal. distance leairong provideis 
who have the burdai of e£f«:tivdy erecting and maintaining the nation^ 
learning linkages and the high quality courses now avaUable through the 
couisc produoere. It wiU take careful central planning ai^ omtral 
rcsourcw to take advantage of aU of the oppommiUes offered by 

You asked as well the apprDpriaic federal role in cuniculum 
dcvelrajment 1 think that there dKHild be an active role, not m the scrsc 
that Sb adcral CSovcnmienl should guide the deciaons about 
coistituies the curriculum for a giveai sub^JCt area, Ihh by fa:ilitatmg the 
distinctions of the barriers between statra and schod distncts-as you 
heaid between New Mexico and Colora(to-thal lead tiirough local choice 
to mutual acceptance of common cuniculum objectives. 

As a practical matter, SERC and f«hcr distance learning providcre are 
alicadv offering a natioial curriculum. In our courses of Japanese and 
rSi, Sance. tl^ courses are being offered with fiiU hi^ schoo 
credit in 23 states, and they are a viable choice for schools making local 
decisions, but they are available at the mtionsl ievel. 

It was federal money through Star Schools Uiat enabled us to develop 
ihese courees, aral wiUiout botii the federal money and commiuncnt to 
offering couRcs on a multistalc baas, we cwld not have developed either 
Japanese or RiKsian and the fine quality tiiey reprc^m. 

But 1 tiiink the manner in which we crafted these courts is also 
insuuctive. Ths Federal Department of Educ^on did not dictate to us 
what should be in those coukcs. Rather, die membere of our coiboJ^J; 
wto pnxJuced the courecs confened wiOi the leading experts annind the 
counSy and, most importfflitiy, wiOi the cducatora in each of our states to 
detennine what that course would need in oidcr to pass muster m e^ 
state. 
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I thiiyc that hits ^ tte is»ie of ceitiflcat»»i, md I su^)ea tlM is 
icalisticaily the way to deal with nmi<»ial cuiriculun i^es. The ttsHs of 
the Fetteial Coveniinem is to jmivide the boost that gets peoj^ tocher 
across ^ate lin^ In (wr ca%, it wm the Star Sd»ds i»«feim» for 
multi-State ocn^itia, and to belp tt^m with the le^Huces that will mal^ 
tbem in fOitiKr^p with mir {Hofessicmal colleagues in other ^mss to 
craft a ^sfaaoiy oiniailum. 

At the same time, we must m^ sxne that any new curricula will 
reflect the changing nde of the te^dier. fnmi a diss»ninator of infomia- 
ticm to a facilitator of lemiung diallei^ing the studou, and manipul^ing 
the techr»logy and linidng e^ learner in the most ^^m^soe way to all 
of the infonnaticm and i<^ that awmt them bey(H^ tlW fcnir walls of tte 
cl^nxmi. 

In conclusion, Mr. Chaiiman, I think that theie arc some faiiiy obvious 
tml impoitaiu lessons from the SERC expericmx. 

The flr^ as I l^ve ^gge^l, is ikh to bcKX)mc so absoited by 
tedimilc^y thai we Iok aght of the c^ucaticuial iHiip(»es that slK)uld 
underline the t^ive for technology. 

The second is tlut we slKmld build on the infrastructure that tl» 
Federal Government has already put in p^ace. There is no need to create 
new stmctuDK tl^ basically replicate eusting distaiKc leamii^ jMpgrams 
or delivery systems. It mak^ more sens:, instep, to simi^y build upcm 
and cxpaiKi those stnictures arel systems that are woridng elTcctively. 

The thiid is that all a^^ies of the Federal Government need to share 
in this naticmal mi^on of estaUi^ng a oi^aiHx: lc»nii% i^tworic. Hiis 
is noi just a craicem of tl» De{»itipem of Educaticn. It i^^ds to include 
agencies as diverse as the Nati(»ial Eixlowmait for the Humanities or the 
Environmtaital Protccticni AgeiK^y, and it may take a faiily forceful nudge 
finnn Qmgress to get some of these agenci^ to recograzc and f^litate 
the national ccmimitmem tt> educational technology. 

Ami, finally, we do have to make sure that we are woricing to keep all 
of tiK; technologies integrated and woiidng tt>gcthcr. As a practical matter, 
I dmibt that we will ever com:lude. at least in the ^rt mn, that there will 
only be one dominant technology. At SERC we are going to use them 
all— satellite, iclcphors;, VSAT, cable, aivi all of the others you've heard 
about — but I want to undeiscore that it is still tlK people and the human 
resources that make this woric. 

We will c(Kitinue to the expertise of (he educational television 
community in producing amrse woik and the educators to en^re that tlw 
material actually gets used hi the cla^ixK»n. We are not talkuig about 
rei^^g teactxrrs. We're talking about ^ving ihem a vwmlerfid rnny of 
new ukAs and res(nm:es that tl^y will use as ttey guide smdcms along a 
exciting voyage of di«X)very and intellectual growth. 

Mr. Chaimian, I am pleased that you are putting these i^es squarely 
before the Congress and the American public. At SERC we look forwaid 
to working with you as you provide the technology that will eiuidi our 
stiidents' voyage. 
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Thai&yoii, _ . 

{The pf^jaicd stettoncni of Mr. Vancse follows:] 
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PfiEPAl^ STAlEimiiT OF OMY N. VANCE 



Good aornlng, Mr. Ckainsfcn. My naao is Gary vance anil I am 
Xxoeutivo Plroetor of tho Satollita EdumtionaX Baaourcas 
CmMrtiiai (£^C), a loading tiatimwl ntm-profit providor of 
dlatanca-loarnlng eouraes, baaad In Colwbia, South Carolina, 

I asi plaaaad to have tha opportunity to aj^ar tefore you this 
taomin^ bacauae I balieva that the experience of SERC, a pioneer 
in crafting a national distanca-learnin? structure, can be 
beneficial to you tna thfe Cesx.it.cee ts ycu CKpi^ore ti>t r.t.>:t s^eps 
that we as a nation should be taking to ensure that all students 
— -regardleBB of the location, siie, or fintnciei ccnditior. of 
their schools— -have access to the rich array of educational 
resources that distance learning technology offers. 

tct r.e say at th« c^-lkU Uiai. I am here to vaii; t^zv^z tfeCAuo^wi^jy , 
and I an wearing the hat of a technology representative. 
Hovever, I was a classroon teacher for 15 years before I got into 
the technology side of things. It is preciaaly that experience in 
the classroom, working with students of varied backgrounds and 
interests, that led to »y fascination with, and balief in, the 
uses of technology to stinulate learning. 

Last wetik I had the privilege of ritting in a classroom in 

Austin, Texas, and sharing 50 ninutes with five high school 
students as they reviewed for tests in our Japaneae I course vith 
their telephone tutoring partners in rural Drew, KiBsissa.ppi. 1 
vatohed those students as they helped each ether, and I absorbed 
eoM of their energy as thay detaonstrated what happens when 
•tudents take responsibility for their own learning while using 
the powerful tools at the command of public television and a 
strong effective teaching curricuiusi. For »e, that is what SERC 
im all about. 

8ERC was one of four tnulti-state consortia that received fundinr 
for the first two years of tha federal Star Schools prograa. Ke 
stand as evidence, X hope persuasive evidence, of the value of 
oaking a strong federal coaa»it»ent to a national program of 
distance learning resourcea. To help you understand batter the 
relevant lessons of our experience in distance learning, let me 
e»lain how SERC operates and review with you our experience in 
using distance-leaming technology to enhance the education or 
young people across Asaerica. 
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Bmc is a eonsortlua of state departaents of *";««rBh!n 
•dueational tel.vi.ion nBtwerfcfi. »^«?""5H"U,.!™?L*^*« 2«S ^ 
batVMn tho»« pro£«»«ionalB r««pon«ibUfDr curriouluB « Mch 
•tat* and the., vitu tM ttKOmieal wP^tA*' to d.liv«r th« 
ecnrsM via th« h»tX tae^olew •vailabl*. 

BaeX in 1988. vh.n SERC Bpplied tor "8r Schools funding, we had 
«B «iMiK«9>s« thim fall* we hav« 23 »tat« ttBRoerB ftna « are 

SvSS SiJ^"-^'"^^ ^ '"^^ 

•KprftHta an interest ir. ^ririnr our «ne&r..u, . 

^ following states (and cities) tre nov oeinbere of the SEP.C 



AlBbaoa 

Florida 
Goorgift 
leva 

Xratucky 
ZiOuisiana 
Haine 
Michigan 



Kev Jerccy 
Kev ifork 
North Carolina 
Korth Dakota 
Ohio 

FAnnsylvania 
South Carr in^ 



7«j^a&i 

Kcfit Virgi 
Wisconsin 



IHitroitf KI 
Kansas City, KO 
Ntf^w VorH City, 



SERC »«t your Coimittee's "^J^^^ ^^J^f f^S^^ courses 
and statistics. 

•XQixing, BH JLj-tar involvins 59 schools and 363 

■tsrtsd with a pilot first full year of operation 

•tiidsnts with two courses. ^''.•''^L.liirco^sss: "^is fall «*« 
hsd 3500 students ™ ttaHSSS studeSt. in 12 

are serving ever 500 schools and sore tnan »T.ua«> 

high school credit courses. 

schools ssrvstf are the character xs^acs J* J*-^ ^ « ^ funds » and 
"r Uhml. l>.v. f.«T «..r, JOOO .tua.rts. 
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pr«f««»ional •Xills through SERC courses. 

nn- Pff ffm 

Everyday 17 SERC classeB wet, via "^-Ulte and .«dio-b^ 
ioT livi clasBrooB) inBtruction. Those classes are taugnv 

di<f«rent states. 

&<ii't,n..ah 4.h* fiiMBs Bav Involv* as Ban* as 300 or 400 studsntB in 

Sir ISdants i«nB9» their own classes, working closely vith the 
student workbooks and their textbooks. 

called upon, by nane. 3«st as though the t»«<**"^/'^" «««t«r 
SlisIroX and they likewise »ay ask questions of the saster 

teacher. 

tiie participation of state departoents of •dueatlon in 
5f«.lII«4«4^a our curriculua offerings) . Each jsaster teacher 
2iS™ SJsJi^fS sSdSSi. aS the «!«». are returned to th« 
£!^2^La^.r for «Idina. SERC sends a mmerical grade to each 
SSStu JSSw^ at'Jh. Sd of eech .ix weeks, the ••"••t*^;."; 
SrJIar Srclassrooa facilitator in the local •«*ooJ.»»»j9n» 
S: TiJii lS?.r"e5e. based upon the individual school's syete» 
of converting numeric scores to letter grades. 

our lanmaage courses operate a little differently ^o that we can 
SSosJlSJ Jtudents to native speakers. Students are divided 
Ste groups of io-i2, and on the telephone days each week, they 
^! SrSeak With -tjv. .p.jk.r. f or minutes of 

?Sr™r«f "JasdTnV.^ 5SiLS:iion and performance. 
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HOW SERC WORKS 



tli^ionctf iMrntns utiaJmu so 
mra ■onl to tha Spoc«^l^i 1 1 




3 




tnta the etudent cio&»«ruoA 

aotallita recsivors in SLJ^. 




HP'S. caJbld^ or np^n Uriiodcc»at, 

11- to molntnirt canu 1 t^iurtt 
> i quality I'mtructlOft. 



. Soifillita t«f«i:Kora ^ 
/ ara connact^t! to 
/ ati^int^i via Iho / 




S3 H) 

UJ 

StfcKfonLfi ha%/e iJi/^ai:1 
accaaa to taachitra 
via cloaa^'oom 



^ lull free 
y/ tolapHona 
I inea 



Aoth ami scfoncti Hti^Jtfnta alaoj 
intar^act ««iih taachara via L 
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T«ch.r. nn. tutors -|iJ|Jl«„«;*«,fi:-J ^SS^^^^^^^^ 

•Rcouragad tp call an* "'^..'.^ters tP halp «au9« th« 
M ui* tarn £««dback £rw JS"pJS5aB to resolv*. 

■, V. chEiTAn 2 or our students the technology very 
Interestincly, Kr. C^**!^"' ^ part of the classroos? 

bacHqrounfi. °"L"t " And the focus becomes not ths 
technology becoBfis transparent. J 
techr.altr.- i-t t^-.t r^ijt.t 

• • - . -acf. twuiu i>«v« fceen eccosspiished 

ths funding gave just the J^^*"!^^! Jucation from the drawing 

needed to »ov«/^'»«°P'^'*'"*„Jif!'"Srly " light of what has 
board to <^he classroo». particularly in i 9 ^^.^ 

SJSrl ^» ^ sS? «S!rs?iZ? bl ^ the concept .t.ge 
if it 'were not for Star Schools. 

SEKC has ueed the Star Sch^ls =oney to levarage^bo.^^^ 
■upport and the tine cojanitnen. of coanitnents 
S^Ls used the «Sr?Sroug; swie anS"ocal education 

SSc?r;? SS SJ^;?irafe°LSnihrough corporate and 
foundation support) . 

The matching funds usedJ^J JJT./ofArchSSi^ierJiSlud^^^^ 

■atellite receive 63"iP"«"V?«r the iath and science courses, 
the int^-'^'^i^^J^PlJLolS g»nt 51 ?S^2 Silli"" generated an 
The ""*;y?","",fS tn dues! equipnent jnatches and 

additional 55.2 axllion *;"L.°„"'- 1^,1 aixiion generated 
•tudent fees. The ^""Jees student fees and 

5«.l million £ro» state ^{JJP^J'^Si.aJSent of S9.7 aillion. 

foundation funding. !^;rsii 3 Billion for equipment and 

SERC has generated an additional 5ii.JBi.iii 
course production and delivery. 
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Am th«M nusBbers Buggest, 5£RC aid not use the federal »oney to 
offer a free ride to 6zate& and lozal Bchoole. Froa'. the 
be^lxmina each state :}oinin9 SEKC put up $20^000 for an annual 
Braberehip fee. This year, ve have a flexible fienbership fee 
etrueture with the largest statee paying 535,000- In additioni 
either ^e state or the local echo:»l districts had to eupply a 
Batch (often roughly 50%) for the satellite receiv^ equi^ent. 
V rinaliy, each local school «ust pay a per-student fee for srRC 
TOurses. n^is truly is a federal-state-local partnership in the 
fullest sense of the word* 

5ERC*s experience underscores the critical role the federal 
government ©ust fill in helping make this technology 
availairle tc li-rr^ t/j^t^ltb iz:,OL.& tni s^uaen^s. 

What Ar« the Kt'^or ZotU :cr ££f.p; 

2 think the i^st Voy tu help yvu and ^he coJiut^itTee t>egln to get a 
feel for the costs involved in using this interactive technology 
is to share with you the »ajor expenses that SZRC has incurred as 
It has vorked to outfit schools and provide cyuality courses. The 
basic categories of our current costs are outlined below: 

fint^nii^ft trsnsponder, SERC ope"tes on « ^u-band 
split transponder. This allows SERC to provide two 
courses simultaneously during the school day, beginning 
at 8 AM and ending at 4 PK Eastern tine. SERC also 
provides two hours of steif development prpgrawning two 
days per vee>; after regular class hours- To 
accosOTOdate this, we leas- tiJ^e on a privately owned 
satellite, five davs a week, 10 hours a day for nine 
and a half months. The cost of the satellite 
transponder tire is S910,00Q. Leasing the transponder 
full-tiwe {ye I -round, 24 hours-a-day, seven days a 
week) would llKeXy cost Si. 6 laillion. 

Satellite unlirV> > SERC reiTsburees the producing 
entities for their costs to access the satellite from 
each producing site through the use of uplinks. The 
average cost is $200 per hour for uplink "fy^"^-. ^ 
SERC provides »ultiple sections of each of its twelve 
courses, with each section requiring separate 
uplinking. If SERC were to buy the uplink f^^^P^^"^^ . . 
for any of its producing entities, that eguipaent would 
cost between $4 00,000 and $500, C^O per uplink. 

seheol downl^nVB and ClfffffrPPTn ^^^^"g ^ g?^ ' ,3! n 
participate in SERC courses, most schools need a 
satellite downlink (commonly called a dish) and 
receiver, a television, VCR, speaker phone, and the 
necessary internal wiring to connect the downlink to as 
»any classrooms as desirable. SERC strongly recommends 
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that •cheol* u»e so-ealJ«d "Btsarabl*" downlink", which 
•nabX* •chools to choos* inforaatlon r«aourD«« that ate 
effarftd cm aatallitaa othar than tha on* that oanrlaa 
fiZRCa omraaa. Tha total cost for thlo paekaga of 
local Bc^oel equiiw»nt at thia tlM ia roughly SB, 500 
par acdiMl alta. 

" ai^in 'hrldaa . Talaphena Intaractlon hattreen taachar 
ai^ atudant and atudants vith othar atudanta liaa at 
tha haart of tha SERC ssodal. TOia r^irea an 
•latoorata talaphona audio hridga ayataa to aeeo^odata 
tha laraa nuabar of atudanta participating in SERC 
eouraaaT Kith the currant teshnela^, a sinfle tudir 
teidga has U phona iinaa available for aiaultanaoua 
uaa. SERC has i«»t addad e fourth audio brid^a. at a 
coat of 560,000' to Mka poaaibla for greater nuabers 
of atudanta to participate in our »OBt popular couraee. 
cencesuent:/. -6 J.i.v» 192 talaphono i"'* 

telephone csnpcnants to all CERC 

8200,000 par school year for the -»00" long distance 
aervice. 

Nr. Chairaan, thaee are the ceata di"":*!* 
SiiPMntinwlved in diatance learning. SERC aljo^^""*^* 
USnGicant coats in developing the couraaa vc offer and in 
JJKwi? thS ISff ing nacSaary to aery, ^•ff* 
itndenta in hundreds of different locations across tha country. 

«>»t l^m t> . n^f^rmtm to BfRff'f BlIBOttt 1 

hm the nuBbera outlined earlier deaonatrate, SCTC'a •t««»«nt 

XrSlaint thi. fall »P ''^'"UiS.^^tJiSJ. irI^u«Sing 
yMr-deapite the fact that aoat "'.S ' 

first to feel the budget knife. 

This i. our third aucc.a.iv. •n'»1^2.^SS"rJSk!"'' 
year operation. We obvioualy are on the right track. 

Accordingly. I a» happy to vith V?" ^^^^.S^vHrS'^itlcal 

-S^SreJlStSS frauri-oi-SJTnrtfonil^U^^^^^^^ X.-ing 
infrastructure. 

The aoat i»portant secret to our success i» "^ueSiL^'SS ^* 
st;At«s. W« »r« uniqu* in that r«»p*ct. 



31 



ERIC 



300 



fio fmr X Xnov, we are th« only distance l«Arning provider 
vhM* governing structure provides an «qu&I voice f^x the i&fisters 
of the taehnoJlofy ara! the naatera in the claaaroos. But that is 
|»raoiaaly what baa enabled ua to aueoaedf and Z believe noat 
Bti^^ly that any aucceaaful nav federal venture in this area 
Boat have at its heart that aaM kind of aqual partnership. 

flMi «amid key to our eueeeae haa beer^ the fact that ve seek to 

tap all of the existing technologies. Our nase has the word 
**aatellite" in it, and that is certainly our docinant delivery 
MOhaniaid^ but satellite is by no ttaans the only technolcgy ve 
vork with* In Kisconsini Michigan^ and Ohio, for stxaiaplet S£RC 
courses are being delivered to schools this rornin? by tn ZTFf 
systeT:^, v.;ilu :.^;.cr sc^olIe 5e\. our courses over cable. 

In Mississippi, sariC of our courses are broerf^^ast; over tlie t:r, 
just liJ;€ t rferulLr rtle.'iricn prograr.r la^ we are now ciscjssinc 
vith Kirsifisippi now to use their new statewide fiber networ): t:? 
deliver SEFi: ccursfeK 

And, us^u^ eli ui xhsse delivery systeire, ve rely henvily 
telephone technology, with the telephone cospany beinr one of our 
nost valuable technology partners. 

In abort r we think ve are succeeding because we consider every 
available technology as a potential delivery oachiinisia for our 
courses. We work with whatever technology th« local school rr^my 
have available to deliver SERC courses to students. 



tn^at^ghpulfl Be the gguegtioaa l Model for tha Kav TecfcnologY? 



Before we get too f&*^ into identifying what hind of technology we 
need in our schools, we iLUst first identify what kind of 
•ducational rsodel we want that technology to serve. Technology 
ai&piy for the sake of technology will neither significantly 
iv^rove education nor attract large numbers of interested 
students. 

It is iTaportan::, a« we look at the possibilities of technology', 
that ve do not operate from the assuaption that we are trying to 
raplicate a student and a teacher looking at each other and 
talking. Ihere is far too »ueh infonaation to learn for that 
approach to work, we have passed the age when the teacher is 
siJeply the disseminator of information and the student is the 
passive rscipi'^nt. 

Hath<^r> we heed to eiapowsring the student to be responsible 
for his or her own education by Mking available instructional 
resources both in live real tixm (su^i* as through interactive 
study groups or formal courses) and via data bases that can be 
aeeesaed whenever the student gets the utge to explore. As I saw 
in that classroom in Austin last week, students can take 
rsaponsibility for their own learning, helping each other, moving 
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this ao5«l 9r«8tiy *nhBnces the roa* ot the taacher as a 
laarnlng •xparlence of th« studant. 
Intaractiv. dl.tanc. l«arnli>9 can 

with stttdant* froa othsr »«rtB of th« country, to Intoraet wita 
SSr oSS5L"to havo dWt contact vith koy policymkera 
.atellite aeolnars. to tap tha resources of the best 
r«M?ch universitiea in the vorld. and to have *° . 

seaaingly Uoitless sources of in«2r»Btion--froa J""^^ 
transaiaaion fron a NASA space shuttle, which is already 
available, to the vast resources of the '-i^rar ^- J-Ji-" 
vhicn riqi.: :er.a-r, i-eycna retch ot cost s^uoen.s. 

wow oo re {j^ r,Y'' 

«ith *-\at fifi t:iB baukdrop, ier Pe adaress your querticn about 
ihi we LJd to do to go the last nile in getting technology into 
SrcI«2?;S» Sd'it'is her. that Xf^nto those ^-stratjons 
in our experience that I mentioned a little earlier. «f J*?;® 
ntSally scores of schools in virtually every one of our 23 
■ta^B that would like to have access to SESC courses but they 
SS lhrfiniSSial resources either to acquire the neceernr;- 
i^lj^nt « ?"?«y the student enrollment fees necessary t. 
cover our operating costs. 

aolna the last aile would require the federal govern:cent to buy, 
S 21 liast hel? bSyT the teShnoiogy distribution systen vithir. 

ScS iS"i2--?htr;eans tha ""Piij;,g''^-i,;s;j/iXiJ,L, 

•atelUte dish, co,.puter access "fJ^JJ^^^^^jSird SSipiSnt as' 
SfMsTndTcrs"^^^^^^^ 

ooata roughly 58,500 to conpletely outfit a scnooi wirn ^n^^ 
•quipnent. 

outaid. Of the star schools progran ^^,^Vi?hlheerclSL'' 
5Sa'^eJ'':rJp?r«ce'nn^^^^ SiSSurbingly large 

S!;cS?;grorScSoo;riack ^uk of this eguipaent. 

I have r.co«»ended satellite .^"t"" l^^l^T 

. U th. only d-"very Byat.»-.as 2 «.ntion.d^a« are^^^^ ^ 

working with the full range <'f„'>*"^»^.**f;"ri^ihort-run, and 
boliovo aatellite t«=hnDlogy is, at 1-a.t g^^*^J™|;t.,,f.ctive 

by that I «ean ""f .jt^iSe^rrlSJi of^lsoS«eJ into the 
technology for getting the *Bn|e 
hands of the largest number of students. 
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Mt«llit« d«»mUnk«, coamonly Mllad di»J»«F. «"1 •JJfTK 
•tfiool to l»»v« »ceass tP alsMt •v«y signal that is curr«n..y 
avAilatola or is likely to be available in the next decade, and 
they allow each eeheol to decide tor iteelf rtiich . . 

mnte to chooee. tros a preia eonferenee in •» f"'"'** 

elee* in Japan to a «nivereity-baeed «ureein "gf 

current delivery »eohw»ie« iwowldee o« 
fl^oM end thie degree of cflioieee . X«t, if etadent. ^ 
invoimd with reeponeibillty for their tarn learning, they iBu.t 
SSftfforded the wideet poeslble set ot cptiens ir. educationtl 
reeources . 

help ensure that echoole enjoy these diverse choices, you say 
want to consider creatine e nev f eSert - rrcrrtr r .-icr. 
diBzribii-eC on t ^orruifc it^sis, solely Sor locti schcols to use 
vith diettnee lesrr.ir.r. itc&i sc^5ccls v:.thcut cq-:?r.6." cr^iC 
use the GrtntB zc help cet dovr.iinhs. cc=p--ter i-r.vages, r^orje 
SUnecLSns, and ths like, while those schools thet already hevc 

— - £l=ttr.=« i.u^r«P- -cr -rneir E^uaer.--s, .'.c:. • « 

to expinslve date bsses, snfi Icral rssrilnttisn the distence- 
leaming options. 

These funds will encourage local school districts and states to 

break down the artificial terriers that »«P*"'* 

teoader learning opportunities and resources. And they v ill help 

•nsure that all etudents and teachers— not just 

aSSent, suburban school dietricts--have *° '^^^^"••'^ 

variety of courses, data bases, and instructional reeources. 

such a progran of saeistance to local schools, ' •^J^"" 

St be in lieu of federal assistance to those neticnel dietanca- 
iSirSng proJidJrs Iho will have the burden of effectively 
iSSiS LinEeining the national SiAtrJ? 

spiSi?i.r:«2«r?rs: tiShnoiogy. j^i.^ 

«ird^"SnSrucS^^^^^ rsiSi^cS^d hiitt 

Ipoal bighwey construction grant*. 

at the eSdent'e di«osal-are enornously eicpeneiye. No •in9l« 
:ieS*i: iKSy to hSve the reeources to •HSSino'S'^hSSSSS. of 
•ffaetivtt Btnietwasr and tha frag»anta* planning or rnouaanoii 

;^:riSo:?ssSicts by e'^njt^ ssi'^ef?e^?i?i;?""Ts;? 

sort of integrated approaches that %*lll work effectivejj . ^nn^ 
Ilil inevitably put the burden for the national progra=e--Bnd 
wain I »ean both the technology (the squipisent} , and the 
learning strategies and their iaplaj^entation-squarely on the 
federal governaent. 
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Mwr l>omm ghia iBtraatruefeurf Tit with Currioulm D>vlet>a«nt? 

You avk«ii QB Mmll fttout U)e approprlatfi federal role in 
currlcultna developisent. I thinX there should be an active role-* 
not in the sense that the federal 9«^vernaeiit is necessarily 
Vttidlnv the decisions about what constitutes the currieulua for a 

Jiimn^mibject area, but by faeilitati»9 the destruction of 
srriers Mtveen states and school districts that will lead to 
Mtual acceptance of corron currlculuir. objectives. 

As a practical jcatter, SEHC is already offering a national 
curricnilun in Japanese or Kussian, two of our Rost popular course 
offerinas. Berc-JFC these rou-^es tre talng cffcrcd ir. z: BZi^^^t 
with full high echool credit, they are a viable choice for 
schools caking loztl iccife:cr.s tut evftiltfclfc cn a r-ttionti leve:.. 

And it vas federal roney thet enttled us to develop those 
Cwurswte, yilox. x-r-er., ana poiJ^sn then xnto the outstandirr , 

the federal coasit.'^xnt to offbring courses on a oulti-state 
basis, ve could not have developed either Japanese of Russian. 

However, I think the wanner in which we crafted those courses is 
also instructive- The Federal Department of Education did not 
dictate to us what should be in those courses. Rather, the 
isewbers of our consortium who are responsible for proaucing the 
courses conferred with the leading experts around the country 
and~mo»t iaportantly— vith the educators in each of our states 
to determine what that course would need in order to pass ouster 
in each state. 

Conssqusntly, it was through the active and direct involvement of 
the education professionals in each of our 20 plus states that ve 
wwre able to craft courses that would count for credit -.n all tfte 
spools in each state. 

And that, 2 suspect, is realistically the way to deal with 
national curriculum issues in the future- The role of the 
federal governaent is to provide the boost that gets people 
together across state lines (in one case it was the f tar Schools 
^reference for rulti-state consortia) and then to help thea vatn 
the resources that will enable them, in partnership with their 
professional colleagues in other states, to craft a satisfactory 
ottrrlculu9» 

TWO additional points are also relevant to the discussion of 
csurriculUTO changes. The first is that any new curricula should 
reflect the changing role of the teacher in the Jc^S^*^. .^.^^.^ 
restructuring that will occur as a consequence of the advances 
technology. As previously noted, the teacher is no longer the 
dispenser of inforration. Instead, the teacher^s dominant role 
is that of facilitator, manipulating the technology in the r^ost 
appropriate ways to put at the disposal of the student the 
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KMlDuai .sount ot inforaatlon fron outside the °* 
eUssreea. M>y r.ew tarricula cust be fcuilt upon this reality. 

In short, a curriculun that uses the technology sisply to deliver 
a^talking head" teacher to students would be an enoraous waste oX 
the rsBDUrcas provided by ths technoloay. 

9m ««BMid is tUst ths dsvelopasnt of all these new rssouroes 

doss not necessarily fly in the face of the education ceanunitys 
eurrent enphasis on site-based curriculum developiaent. kB the 
infor«tion sources available as a result of a wider »enu of 
eptlens from which to choose is creating and isplesenting a 
TOrrieulun that aeets the needs of the stuiSants in his or her 
partieuler s'-'-ct*. Ji£.tr.?r t^tr. rc£'.;rict.i.:.5 -.-.e r6ic.-.c.= E 
Options, the'technology vail allov teachers to individ«:-=e 
local coursBE ths.t tt? Bevcrtl. nat i-st cr.e, ci tht .c.i -^be. 
offerings in the nttion in thez sutject. 

gftat othet g r^' '^....^^ .-"rr lOr I'sft*!*^! roUcvl 

I think there are sobs fairly obvious, but n«ver-the-leBS 

iaportant isssons froi» ths SERC «'^»^*«""-_^^« fStfl '"tLJ we 
■Bovasted, is not to becooB so absorbed by the technology tnat we 
"oS sight of the educational purposes that should underlie the 
drive for technology. 

%t is critical that educators be in the driver's seat as we 
istiraine the appropriate role of technology in our. schools. & 
!S!5 Sinn thJf S?t to be a self-evident »5»"v«.on, and yet 
it has been my experience that we soaatinas have a tendency to 
Srtl WireduStoS to the sidelines once the subject becomes 
tec^ology. 

ma sacond lesson is that we should build on the infrastructure 
SSt^Sfsdl"? government has already put in place. ™«e'8 no 
nMd to create nei structures that basically 'eP"=»^« 'S^'Ji"' 
dlstance-learninq programs. It aakes oore sense, instead, to 
JlSlJ^ilS SpSS SJd iJ^nd those structures and systeas that 
are working effectively. 

this veer, this conaittee took a »ajor step toward that 
SU Sei^I? SeriSe Star school. Act to allow prior grantees 
to coap»t« for continued faderal fttnding. 

' Bi»4iM<-iv Aft vou will no doubt hsar from Howard Kill«r or Hwry 
SSShS?^iro^ri« SiJlS build on tho .xistirjg «^SSit«*nt it ha. 
Mdo on tJio MS Mtellit*. F«doral support i««i:«lv 
MtllUtM at thia ti»e is unnacaaaarily expanaivc and ultinataly 
ii^daa tha aaay access to diverse information sources. 
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flM thi^ iB that all a9«nci«» of th» f«d«ral governBi«nt need to 
■hAM in this national oisBion of aatabliBhing a tfiatanqe- 
l«aming network. This ia not lust a concarn of the Department 
of Wttcation. Ke at SERC have ©aen distraeaed to discover that 
Buy federal agencies i^ssesa little understanding of the 
iMiwfltB of diatanca leamii^ and sak* svan less coBoitsent to 
•Boouraging tlia davelepaant of diatanca-laaraing resources . 

I A& pleased that the Appri^riation» Coaaittee Conference Report 
en the Kational Science roundation'e epproprietione for next year 
provides strong encouragement to NSF to vorX with all existing 
foras of distance learning. That's an Isportant step in the 
right direction* 

But this cannot just be lioited to KSr~it needs to include, as 
well, agencies es di versa as the National Endovr.en^ for tnt 
Ruaanities or the rnvironwental protection Agency. And it nay 
take a fairlv forceful i^udaa froio Congress to get sone of these 
ngenci^F t-? f^r'^^nir-* •♦'^ *»ci?it^t» ^'^'^ n»i-<f>n#i r-n-^^i^f-o--^ •^'^ 
•ducationai technology. Otiierwise, ve iits ts£tt«;txiig a 

technological infrastructure without trying to get the oaxirur 
benefits froa it, and that results in wasted taxpayer dollars and 
difiinished opportunities for students to learn. 

Piitallv . we have to aake sure that we are working to keep ell 
the technologies integrated and working together. As a practical 
natter, I doubt that we will ever conclude, at least in the short 
run, that there will be only one dominant technology. We re 
^iig to use thea all^-satellite, fiber, VSAT, cable. But ve 
have to aake sure that they all cooperate with each other. 
Otherwise, ve can never establish the kind of national 
infrastructure that I believe you wisely wish to see. 

Mr. Chairman, as you can see, I easily get carried l'^^",^ 
begin considering the potential that this technology offers xn 
stiaulating that thirst for knowledge which I believe lies withm 
•very young American . 

It is ay vish to underscore a vital point. Khile ve are talking 
about an infrastructure, it's etill the people and the huaan 
resources that aake this work, we will ""^i^Jif.^^^.j;"^^^^® ^ 
•xpertise of the educational television coanunity in producina 
eeurse work, and without the educators to ensure that 
veterials actually get used in the classroom. We ere not talking 
SoS SJlacing twlhers. We're talking about giving teachers a 
wonderful array of new tools and new resources—resources that 
tSTteacher^ use as they guide students along an exciting 

voyage of discovery and intellectual growth. 

J look forward to working with you and the cor;3nivtee as you help 
chart the path of that voyage. 
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Sknator Bingaman. Thank you veiy much- 
Let me ask you, Mr. Vance— or any of the rest of you that want to 

comment— SERC has about 100 hours of insuucUon per day. 

Mr. Vance. "Hat was what South Carolina Educati<mal Television 

provides in South Carolina through their netwoik. 
Senator Bingaman. I sec, in South Carolina. 
Mr. Vance. Right 

Senator Bingaman. How much instmction do you provide? 

Mr. Vance. We are on the air with three channels, counting our 
Kentucky partner, for eight hours a day. 

SENAim Bingaman. Now, you arc on the air and you are only 
interaoive in the sense that raic of these students who is watching your 
Japanese course could get on the j^one and talk to the teacher? 

Mr. Vance. The intcrKlivity is laigcly through telephone intcracUvity. 
It's eitlKir on the air or with tutors when they arc not on tte air. So, there 
is a grcat deal of interactivity that occurs tterc. 

Senator Bingaman. And you'rc reaching about 5,000 students this 
year with that? 

Mr. Vance. Right 

Senator Bingaman. Why shouldn't those same courses be canied on 
cable for all the schools in the country? 

Mr. Vance. They should. We embrace that concept I still believe that 
we need to remain satellite based, because there arc still many niral 
schools who do not have access to some of the other delivery systems 
that may be available. 

And I also would share with you my view that satellite downlinks snli 
empower schools to pick up any of tlx: resources that they may wish to 
use, whether it be NASA sckct or that press conference in France that I 
mentioned that might just not be availaWe throug^i any other system. 

Senaior Bingaman. Well, I agree, and it would be grcat to have 
saiclHie hook-up for every scIkwI like they do in Kentucky now. 

If the main obstacle to getting this telecommunications instmction is 
the equipment and tlw cost of enrollment in the courecs ... your cost of 
operating those courses is not dramatically increased as you add more and 
more students, 

Mr. Vance. No. Our main cost at the prc.scm Umc is our iraasponUcr 
cost. 

SiiNATOR Bingaman. Right. 
Ms. Lenk. Scnaioi? 

Senator Bingaman. Yes, go right alKad, Ms. Lcnk. 

Ms. Lenk. I would like to add two points terc. 

One is the work that we are doing in Ma-ssachuscits and in the region 
of New England is to insiaU a satellite dish within a single disUict, aral 
then to link into the cable system to deliver that throughout the enure 
community, and that seems »o be a very cffative way. Fortunately, in 
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New England, mo^ of the region is ieas±ed by the caUe system, and 
that's a veiy good stiai^ to use. 

I would dso like K> point out that we are also e>q)eriniemii^ with 
mubipte t^xxmimtsd^tkais tedsx^^ks. iittersKtiviQr ccsntaning di^ara% 
learning and computer netwoikii^ so that we can increase the kinds of 
interactivity studems have, and they aie ka limited to single phone calls. 
Vm way we feel we can lestcii mote students and involve them over a 
longer tenn than a Single sesskai of a i^Dgram mi^t be. 

Senat(» Bingaman. How many stiK^tis in Ma^clnisctts aic taking 
idvama^ of this? 

Ms. Lenk. Right now. we have i9)imximatcly half of the communities 
in Massachusetts involved in our netwoik. We hope to readi ^xwt two- 
thirds bv the end of the year. I should point out that this is limded by the 
fetteral progntm, but also by the Ccmunonwealth of Massachusetts who 
has been very »i{^niw. 

Pn^rams vaiy. Sran«inrcs, we will have a tlKnisaml or moic stu^iUs 
panicipating in m dectionic field trip, and at otl^ times, we may be 
giving a snali^?r advaiced course to asAy a few students, but we feel we 
are reaching students in pitA»bIy ^xnit 1,500 schools. 

Senator Bingaman. Well, it sounds like you're doing much better than 
SERC. as far ds actually readiii^ stiKloits. 

Ms. Lenk. It's a vciy diffeient model that we're using than SERC, and 
in fact, we drai't diq)licaic SERC. We use SERC's and c^er distance 
learning iwtworks, their experioices. They arc producing many of the 
advanced courses in foreign languages and ^Ivanced {dacement courses 
that we do not offer because they are already available through those 
netwoiks. and we encourage oui membcis, because they have satellite 
dishes that can reach those netwoilcs, to use them. I cton'i have figures m 
how many of them are doing that, although I know sonK of them are. 

What we produce rather arc smallo- modules that are used by whole 
classes of teadiers with teachers. They are supjplementaiy or enrichment 
to the programs. So, what we arc doing I think is very different than what 
SERC is doing, and it complements and we applaud what SERC is doing 
and other distance learning iK^woiks. 

Mr. Vance. I would agree with that, and one diflcrcnce that you have 
to look at is that in the SHIC model, or in many of tte other diaara* 
learning models offering sccondaiy-for-crcdit courses, there is nonnally 
an enrollment fee chaigcd for each student, which would not be the case 
in some of the enrichment things that you're doing in that model that we 
al^ ^^aud. 

Senator Bingaman. I guess my btMtom line concern is that you arc 
pleased with tte fact that you hai a 10 percent enrollment increa«, and 
ceitainly that's better than ik) enrollment increase. I guess, tiKHigh, it 
strikes me that if we cwitinue on that same uend line, 10 percent a year, 
and we are now at 5.000 students, it's going to be about the year 3000 
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before we get any ^gnificani number of kids taking advantage of these 
msioi&inities. 

What Mr. UjXak refcned to as son»thing whid* I gather is ^ng » 
be avafl^, caWe is going to be avails in schools vciy bioadly 

in itenat year or year and a half. If wouW cany tlwse isograms. 
thrai you have a tom^ increase in the number of pei^e who cffli t^ 
advantage of them if they watt, not tha anybody has to time in that 
channel, bat if ttey want to they could. 

Mr. Vance. Agahi. in the SERC modd. the puWic tclcviaon laittwis 
are facilitating tiiai to scane extent Prior to taking this job, i woiked for 
the public televi^on stetion in Cleveland, and we deUvcred the courses 
ihRMighral the Cteveteid area on an FITS system, which is a microwave 

system to schools. ....... 

hi some pteces, it is bemg dxm by caWc. In Mississippi courses arc 
being delivered over their public televiaon netwoik. So, aU of th«c 
delivery systems arc impwtam, I think wh^ we have to do is k)ok at the 
specific rcgiwi. As Cecilia has said, in the Nonhcaa you have heavy 
population density where there is no problem. In amic niral areas. I 
believe there stiU is. Mr. Upiak may wish to resptmd to that 

Senator Bingaman. Yes, Mr. Liptak. 

Mr. Uftak. Senator, there is certainly no legal reason why Mr. Vance 
or any distance teaming provider couldn't cotic to a cable television 
operator and scdc access for their program service, and many are domg 

***^0n a pfBCtical basis, however, the caMc industry in America today is 
gencraUy out of channels. Thae arc ik^w 110 pn^ram services up on the 
domestic communication satellites, and the average capacity of a cable 
television system in America today is somewhere around 42 or 44 
channels. 

In tcrnis of the dcvctopmenl of cable ovci its 30-ycar history, t^ 
industry began offering (hw channel, then went to 3, 5, 12, 19, 36, and 
today's state-of-art cable systems arc probably delivering 70 chaimcls. As 
you look at this histoiy, cable systems have rcconsiniclcd themselves 
every five to seven years, adding this new channel capxily, which is veiy 
expensive, by the way, to do. 

However, in today's economic environment, there is m money, narcuy 
any money available to commercial enterprises for the upgrade of 
communications facilities; be they caWe. teo^lcast, television broadcast, 
radio, etc., because of the highly leveraged iransaaion niles. Therc are a 
lot of things impinging upon a cable operator's ability to upgrade their 
cable systems. Mmcy is not available to do that 

So, the sccre say that in the lasl it has been a 5- to 7-year u^rade 
period, but we may be looking at a 10 to 12-year upgrade pcnod. But as 
mcse cable franchises arc reiwwed by their municipalincs, you can ix: 
certain that the cities arc going to require additional channel cai»cily, 
because all the cities want all of Uic services that can be delivered. So, in 
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that envinmmem. tten. inim!cii»lit^ and sdKxsls ought to be looidng 
lowaid gsmii^ miditionil dusaids availsdile. 

Senator Bingaman. Wlua yc»i*re sayii^ is that caWc is m. goii^ to 
be aUe to provkle Ms kind of ii^nicikm over the reasonaWc rear lenn 
because dteie are no channels avaDabte. 

Mr. Ljptak. Well, ^r, I would say tWs lo ymi, that we hope thM tlK 
cjMe industiy will coiSiraK its si^rt of (wr product, yes. We are 
offeiing oik; distance leaning c^Aim, Mind Extenaon Univei^ty. We 
have a &2f[ of peopte that are vraikii^ with caUe operators across the 
nation, »id Mr. Vanoe or anyone can oiganize a s'unilar staff and go after 
lhai access, but it's going to be (kcidcd on a communiiy-by-commuraty 
basis, and it*s a tou^ expoisive sales j{^ to get this access. 

Senatcsi Bwgaman. Yes. Ms. Johnstone. 

Ms. Johnstone. Let me uy aid pull a little Ui of this together that I 
think addresses the issue here to some extent What is happcrang in 
Massa:hu«tts is not atypical in cteely populated areas where caWc is 
availal^. Nonniral areas where there is a local community access channel 
that is dedicated to one, or possiWy to more than f»ie, 1 think that's what 
Mr. Lipiak was referring to with tlw renegotiations thai arc coming up. 

So, as a local community dcci^. we (temand of mir cable fraiKhise 
one or two or more educational axess channels, and then tlw community 
makes the decision as to what goes over those diaimcls. and in that case, 
SERC can be used, TI-IN or any of these products thai arc currently up 
on a satellite can be pulled in and redistributed over the cable system and 
thereby making it clK^aper for the schools to be able to receive those 
programs, but it bccOTies a communiiy dcciaoa 

Senator Bingaman. I could kcq) going for quite a while. You've all 
given veiy good testimony, I tWiA rather than cominuc to belabor this, 
I'll try to review your testimony in a little more depth and then maybe 
Qoniacl some of you following that 

Thank you veiy mudi. I Ihirdc it has been a vcr>' informative hearing. 

We will conclude the hearing. 

(Whereupon, at 12:00 Noon, the Subcommittees adjourned, subject to 
the call of the Chair.] 
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